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NOTES AND COMMENTS. 


The Steel of the Future. 


Economic considerations have frequently been re- 
sponsible for unexpected developments in the metal- 
lurgical world, giving at one time a stimulus to tech- 
nical discovery, and at another time discounting the 
value of what has formerly been an important tech- 
nical improvement or invention. When the Bessemer 
steel-making process was first perfected much was 
predicted for it, and it occupied a very important 
tield. ‘Twenty-two years ago the production of. acid 
Bessemer steel in Great Britain was as great as. the 
combined production of acid and basic open-hearth 
steel, while a considerable quantity of basic Bessemer 
steel was also made. In the year 1890 the outputs 
of these steels were as follows :—-Acid Bessemer, 
1,612,730 tons; basic Bessemer, 402,133 tons; acid 
open-hearth, 1,462,913 tons; basic . open-hearth, 
101,287 tons. The total Bessemer output was’ thus 
2,014,863 tons, and the total of open-hearth 1,564,200. 
in 1910, however (the latest year for which figures are 
available), the position was quite changed; the open- 
hearth processes took the lead with. a total of 
4,231,569 tons, as compared with only 1,779,115 tons 
for the Bessemer processes. The basic Bessemer out- 
put had increased to 641,012 tons, but the acid Besse- 
mer output had declined to 1,138,103 tons. Of the 
open-hearth processes, the acid still held the premier 
position, with an output of 2,653,033 tons, as com- 
pared with 1,578,536 tons for basic; but the develop- 
ment shown by the latter during the years 1905-1910 
was remarkable, amounting to over 100 per cent., 
while the same period showed a decline in acid open- 
hearth steel production. From the foregoing it will 
be seen that the Bessemer process has not main- 
tained its position in relation to its rival processes, 
and has, in fact, badly lost ground. As regards the 
position in France, the circumstances are somewhat 
exceptional, owing to the large resources of phos- 
phoric ore which comprise their chief source of 
supply. In that country acid Bessemer steel has a 
relatively small production, while basic Bessemer con- 
tributes nearly two-thirds of the total. The examples 
of the other two great steel-producing countries, 
however, viz., United States and Germany, exhibit 
the same tendency of Bessemer steel production to 
decline. In 1910 the United States output of acid 
Bessemer (no basic Bessemer is produced in that 
country) was 66.3 per cent. of the total, but in 1910 
it had declined to 36.3 per cent.; in Germany the 
decline over that period was from 3.4 per cent. to 
1.3 per cent. for acid Bessemer, and from 63.6 per 
cent. to 60.3 per cent. for basic Bessemer, while in 
Great Britain the decline was from 25.6 per cent. 
to 18.9 per cent. for acid Bessemer, with a rise from 
10 per cent. to 10.7 per cent. for basic . Bessemer. 
Of the total of these three countries in 1900 the four 
descriptions in question contributed as follows :—Acid 
Bessemer, 38.2 per cent.; basic Bessemer, 21.3 per 
cent.; acid open-hearth, 18 per cent.; basic open- 
hearth, 22.5 per cent. In 1910 the proportions 
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were :—Acid Bessemer, 23.8 per cent. ; basic Bessemer, 
19 per cent.; acid open-hearth, 8.9 per cent.; basic 
open-hearth, 48.3 per cent. 

Steel. 
open-hearth steel 


The Progress of Basic 
The development noted in basic 
in Great Britain would doubtless have been much 
greater but for the fact that the inadequate home 
production of iron ore renders it necessary to have 
recourse for about one-third of the consumption to 
foreign supplies, which are obtained almost exclu- 
sively from districts producing low-phosphorus ores. 
Since the basic processes are essentially for dealing 
with highly phosphoric iron, this fact conduces to the 
retention of the Bessemer and acid open-hearth 
processes. But as the world’s supplies of high-grade 
ore become exhausted (and those at present known are 
rapidly becoming smaller) there must necessarily be 
a revertion to the less pure grades, with a correspond- 
ing disadvantage to the processes dependent on the 
higher-grade iron. Not only will the acid Bessemer 
process decline, but the acid open-hearth will have to 
give place to the basic. There has in the past been 
much prejudice against basic steel, but it is at last 
establishing itself as a reliable material. It must, 
of course, be remembered that while in the progress 
of industry one after another of the world’s iron-ore 
resources become exhausted, there are many that 
have only just been tapped, and some even un- 
touched; and while the Spcnish fields are rapidly 
approaching exhaustion, new deposits of superior ores 
are being opened up, among others, those of the 
OQuenza, in Algeria, and those of Itabira, in Brazil. 
To what extent these will provide for the manufac- 
ture of the hematite pig-iron which is indispensable 
for the Bessemer converter or the acid open-hearth 
furnace, is a leading question for the future of the 
English iron and steel industry, which has insufficient 
home resources. Qur deposits of high-grade ores— 
those of Cumberland and the north of Lancashire 
scarcely furnish one-ninth of the total production. 
The Cleveland deposits are the only known resources 
in the country which are of any real importance; 
they were estimated at the Stockholm International 
Congress of Geology at 500,000,000 tons, having a 
metallic equivalent in iron of 150,000,000 tons. It 
would seem that under these circumstances the basic 
process ought to develop rapidly in England. 


The Future of the Bessemer Process. 


The future of the Bessemer converter will no doubt 
be considerably affected by the support that may be 
lent to it by the electric furnace. The use of the 
latter for a simple finishing process, with steel from 
Bessemer converters, as applied by M. Héroult at 
certain works of the United States Steel Corporation, 
would greatly extend the possibilities of the Bessemer 
process. It would be an important development to 
refine in the electric furnace basic Bessemer steel 
destined for uses for which consumers at present re- 
quire open-hearth steel. However, the production of 
electric steel is still of but little importance. In the 
United States 53,000 tons of electric steel were made 
in 1910 as compared with 14,000 tons in 1909, and 
Germany produced 36,000 tons as against 18,000 tons 
in the two years respectively. The electric steel in- 
dustry is, however, still very much in the initial 
stage. If the finishing of steel in the electric furnace 
became general in the large steel works, the conditions 
of competition between the converter and the open- 
hearth furnace might be profoundly modified. If 
experience demonstrates the possibility of transform- 
ing at a slight increase in cost ordinary quality of 
basic steel into a product comparable with best acid 
open-hearth steel, the predominance of the open 
hearth furnace will certainly be affected. Apart, how- 


ever, from this possible intervention of the electric 
furnace in favour of the converter, no reason for 
the retrogression of the open-hearth furnace can be 
perceived. The basic open-hearth process, will remain 
the keystone of the iron and steel industry. The 
advantages which it offers, both from the standpoint 
of raw materials and from that of quality of product, 
should become of greater importance, owing to the 
constantly increasing severity of specifications, the 
growing abundance of scrap, and the exhaustion of 
the reserves of high-grade ore. The electric furnace 
will, of course find a considerable field, but rather in 
special steels than ordinary material, on account of 
the cost factor. 








High Pressure Gas in the Foundry. 


In the course of a lecture delivered at Manchesier 
University by Mr. E. W. Smith, M.Sc., of the Bir- 
mingham Corporation Gas Department, the lecturer 
remarked that perhaps the best that could be said 
for high-pressure gas in industrial heating processes 
was that'all the effects that were obtained by means 
of the best type of air-blast burner correctly adjusted 
might be obtained more easily by means of high- 
pressure gas, and the latter would prove more re- 
liable in its working. There were possibilities of a 
great advance in gaseous heating generally, but an 
improvement in a high-pressure furnace would al- 
most invariably mean a corresponding improvement 
in air-blast and natural-draught furnaces, and_ vice 
versa. He had obtained from a Brayshaw burner 
under 2 to 3 inches gas pressure and 1 to 3 lbs. 
air pressure, results which were comparable with, 
but by no means superior to, the results obtained 
by means of high-pressure gas. A burner, whether 
for high-pressure gas or air blast, was only satis- 
factory in so far as it brought about satisfactory 
mixing of air and gas before the gas was ignited. 
The burner might better be called a ‘‘ mixer,” 
combustion necessarily took place at the ‘ burner.’ 
High-pressure burners had the advantage of greater 
simplicity and freedom from the effect of variable 
pressures of gas or air; but once the proper mixture 
had been obtained—by whatever method—the rest 
depended entirely on the design of the furnace. 
The use of high-pressure gas had many advantages 
as compared with air-blast and low-pressure gas, the 
chief of which was that all necessity for an air 
blower and air pipes was done away with. 

In aluminium melting by high-pressure gas the 
pots now lasted a month, whereas they formerly 
lasted only a fortnight, with a smaller daily output. 
But the greatest advances had been made in brass 
melting. 


as iO 


Brass Melting. 


On the question of brass melting the lecturer con- 
tinued: —“ This is quite a different proposition to 
that of aluminium melting. The temperature ne- 
cessary is higher for brass, but the volume of heat 
required is lower. In brass melting, there is always 
the difficulty of the volatile zinc constituent. At 
the temperature necessary to melt the copper the 
zine boils rapidly, and is lost in the flues. The 
longer the operation of melting takes, the longer 
is the time during which the zine is being lost. 
This almost indicates that high temperature , quick 
heating should be adopted. This is not quite the 
case. In coke and oil furnaces, I am of opinion that 
too high temperatures are employed. This seems 
to be proved by the fact that in both cases the loss 
of zinc per ton of metal melted is invariably higher 
than in gas-heated furnaces. I believe the best 
practice is found to be to run down the scrap metal 
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at a moderate temperature, about 1,050 degrees Cen- 
tigrade, and then, where necessary, add the ingot 
copper, which has been previously warmed in the 
flues, and raise the temperature to 1,300 to 1,400 
degrees Centigrade, and maintain it at that heat 
until the metal reaches the correct degree of fluidity. 
This may be determined by placing an iron rod in 
the furnace, and listening for the metal to ‘sing.’ 
This occurs when the zinc commences to boil. With 
a gas-heated furnace, the gas is then turned off and 
the extra spelter added and mixed, whilst the 
crucible is still in the furnace, with the molten metal. 
Five minutes is sufficient for this stage. The metal 
is thus slightly cooled down by the addition of the 
spelter, and is then ready for pouring. The fur- 
nace cover is replaced as soon as the pot has been 
taken out, and the gas only turned on again when 
the empty pot has been replaced.” 

When the moulds were not ready, he continued, 
the metal could remain in the furnace with the gas 
only turned on to keep a sufficient temperature to 
maintain the requisite fluidity—a regulation. im- 
possible with coke. The question of the regulation 
of heats and the consequent effect on the loss of 
metal was more important than would at first ap- 
pear, and too much stress could not be laid on it. 
A difference of 1 per cent. in the quantity of metal 
lost would make a difference of from 4d. to 7d. per 
100 lbs. of metal melted. As the cost of fuel was 
never more than this figure for brass melting, any 
slight increase in cost brought about by using gas 
in place of coke was much more than outweighed on 
this count alone. The increased life of the pots was 
also a saving. Where twenty-four heats only were 
possible with coke, thirty were being obtained in gas- 
heated furnaces. This reduced the cost for pots 
from 4.7d. per 100 lbs. of metal melted to 3.75d. 
The cost of a 160-lbs. pot was 1és. 

Casters preferred that the melt should occupy 
about 1} hours, as this gave them time to prepare 
their moulds; and in order to determine to what 
extent this could be arranged without raising the 
cost of melting, a test was made with 60-40 scrap 
brass. The tests were carried out in a 60-lb. pot 
furnace, arranged with a single high-pressure burner, 
the burner being fixed a distance of 1 inch from the 
tangent to the furnace wall, and at a height of 2} 
inches above the furnace bottom. The burner was 
fitted with a jet 0.0935. inch diameter, passing about 
210 cubic feet of gas per hour at a pressure of 23 
inches mercury. The metal melted consisted of 
60-40 pig metal and light scrap, the pig metal being 
added after the scrap had been completely melted. 
The pot used was a standard 60-Ib. graphite pot. The 
summary of results shown in Table I. was quoted. 

In the melting of drillings and turnings by coke 
the usual loss was 12 per cent.; there was thus with 
gas a saving of 5 lbs. per 100 lbs., worth at least 
ls. 6d. In strip metal casting a higher degree of 
fluidity of the metal was necessary. In a continu- 
ous run extending over three days with copper-zine 
alloys of varying composition, the following results 
were obtained :— 

Taste II. 


; = 
Gas fired | 


Coke fired 
furnaces. | 


furnaces. 


| 
Cost of pots, per ewt.... ve a | 
Cost of metal lost, per cwt. oo 
Fuel cost, percwt. _... ose ons , | 
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These figures, it was explained, did not take ac- 
count of the saving in labour costs, the cartage of 
coke, removal of ashes, and many other extras con- 
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nected with coke-heated furnaces. The figures given 
for the cost of melting metal by means of coke were 
claimed to be extremely low. 


TABLE I.—Summary of Results of Test 


Cost per 
cwt., gas 
at ~ = 
per 1, 
cubic feet. 


Time from 
initial Total 
charging | gas used. 
to pouring. 


Charge. 





Hrs. mins. Cubic feet. d. 
454 lbs. mixed scrap, | 
l4 lbs. 3 ozs. ingot 
metal ... ws — 
45} Ibs. mixed scrap, | 
14 lbs. 1 oz. ingot 
metal ... va i 
50 lbs. mixed scrap, 
43 Ibs. 1 oz. ingot | 
metal ... ae an | 


Tabulation of Losses. 


li 218 6.55 
35 


15 








Total | 
metal j 
melted. 
Lbs. ozs. 
59 ll 


No. of 


Total ingot | 
heat. 


meta | Total loss, 
produced. | 


Lbs. ozs. | 1 
» 


Percentag 
loss. 


ozs. | 


59Ct«9 55 8 
. +} 4 


3s | 


abs. 

0 3 il 
4 
4 


6.2 
6.8 
7.0 


s * 


Furnaces and Crucibles. 

The following particulars of furnace construction, 
ete., were offered as having been found best, from 
actual experience, the dimensions being for crucible 
furnaces for all metals up to German silver :-— 

Distance of the centre line of the burner from 
the tangent to the inside of the furnace, 1 in. 

Distance of the centre line of the burner from 
the bottom of the furnace, 2 in. 

Height of the crucible stand, 3 in. 

Flue area, 6 in. by 4 in., tapered to the damper. 

Thickness (minimum) of brickwork, 9 in. 

The face of the burner should be in line with the 
tangent to the furnace, and full way, 3 in. by 3 in., 
allowed from the burner to the furnace interior. 


TABLE LIT — Dimensions, 


Cylindrical furnace. 


@s con- 
Interior. Gas con 


Capacity. Crucibles. pxternal sumption 
bs. | diameter per hour 
Copper. i — | at top. ~~~ < 


~ |for copper. 
Height. Height. | Diameter. 


Inches. | Inches. Inches, Inches. |Cubic feet. 
Bu : : 10 200 
| 15; } 9 « 400 
| 16} ! 2 425 
| 174 | I} 450 
| 174 | 33 490 





Except where very quick working was necessary, 
the lecturer considered that low-pressure furnaces 
were the more efficient and more convenient for 
annealing. Temperatures of less than 800 deg. C. 
were all that was required, and these might be easily 
attained in low-pressure gas furnaces. Their only 
disadvantage was that they took rather longer (about 
33 per cent.) to heat up, and when worked to their 


full capacity their powers of recovery were much 
limited. 








“During the last charge a certain amount of metal fell by 
accident into the furnace itself, this, to a certain extent, account- 
ing for the high ay en loss. In all cases, however, the eost 
of melting and the losses might have been considerably reduced 
by using a deeper furnace in which a charging trunk could be 
used, thus enabling a larger amount of metal to be charged into 
the furnace at one time, and thereby reducing the heat losses, 
With this type of metal, the loss with coke-heated furnaces some- 
times runs as high as 10 per cent. The time of heating up the 
furnace was not calculated in the costs, as the one heating up is 
sufficient for the day, and would have to be spread over the eight 
— This would be equivalent to an extm cost per heat of 
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Vanadium in Cast Iron. 





By J. Kent Smith. 


At a meeting of the Birmingham Branch of the 
British Foundrymen’s Association, held at the 
Municipal Technical School, Birmingham, on Satur- 
day, January 27, Mr. J. Kent Smith, of Liverpool, 
gave a lecture on “Some Facts as to the Action of 
Vanadium on Cast-Iron.’’ Mr. C. Heggie (Branch 
Vice-President) took the chair, and the audience 
included members of the Staffordshire Iron and 
Steel Institute, the Birmingham Metallurgical 
Society, and other kindred bodies to which special 
invitations had been sent. 

Mr. Kent Smitu said that it was only some ten 
years since vanadium emerged from the ranks of 
purely academic subjects. It was then a rather 
expensive metal, but to-day it was available in any 
quantity at a reasonable price. In fact, its price 
to-day was considerably less than half of what it was 
seven years ago. Most of the work done hitherto 
in connection with vanadium was in reference to 
steel, and he had worked with it in that connection 
for about eleven years. Vanadium cast-iron had 
only been seriously tackled during the last four 
years, or less, and the original commercial experi- 
ments were made by Mr. C. J. Mesta, who had an 
important foundry in Pittsburg. Of course, the 
improvements effected in cast-iron by the use of 
vanadium were not so spectacular as those produced 
by vanadium upon steel properly used and suitably 
hardened. But the application to cast-iron was now 
making steady progress, and to-day the Mesta 
Machine Company was making a regular business of 
vanadium-iron castings. 

It was not possible to make a good metal out of a 
bad one, but if the limitations of cast-iron were 
recognised, improvements on it could be made by a 
judicious use of vanadium. Cast-iron had been de- 
scribed as an impure steel, but it also contained 
another non-metallic constituent, graphite, which 
imposed a limit on its strength. It was not reason- 
able to suppose that the introduction of any metal 
or metallic alloy could fundamentally affect the 
actual nature of that constituent. It might, how- 
ever, affect its distribution. Vanadium could be 
reckoned as a tonic; its function was not to make 
bad metal good, but good metal better. Vanadium 
must be regarded as an ingredient of special irons. 
It was not now so difficult to add vanadium to steel 
as was formerly the case, because correct alloys had 
been developed to give the lowest possible trouble to 
the user. What had been sought and found was an 
alloy having high solubility and carrying with it a 
low melting point. The pure vanadium was never 
used. It was found impracticable, because it was a 
metal that had a melting point higher than that of 
platinum. An alloy consisting of two parts of iron 
to one of vanadium would melt at about the same 
temperature as that of molten steel. 

That was the point at which he started in his 
investigation respecting the application of vanadium 
to cast-iron, and he found that by replacing a small 
quantity of the iron with silicon he was able to 
produce an alloy which suited his purposes exactly. 
Eventually, one was developed which contained about 
30 to 35 per cent. vanadium, 10 to 12 per cent. of 
silicon, and, again, a little aluminium. The melt- 
ing point of that alloy was found to be lower than 
that of iron. The alloy was extremely brittle, and 
could be readily pulverised and graded ready for 
use by the foundryman. He recommended its being 
used in pieces of about 3-mesh size, though the 


actual size would vary according to the quality of 
the iron and other circumstances. The alloy was 
put into the molten metal as it flowed into the 
ladle, as a rule, in a proportion which would give 
about 0.15 per cent. of vanadium to the whole mass 
of iron. The mixture should be poled as quickly as 
possible, and by using a fairly hot iron, poured into 
properly rammed moulds, perfect castings could be 
assured. 

As to the silicon contained in the alloy, the 0.15 
per cent. of vanadium would involve in the casting 
0.05 per cent. of silicon, and that would not be a 
very big source of weakness in ordinary foundry 
iron. In the admixture, of the alloy with the iron 
nothing should be neglected that made for thorough 
incorporation. But there was no trouble at all in 
securing this. 

Effects of Vanadium. 

With regard to the effects of vanadium in cast- 
iron, first, and most important, vanadium was a 
unique scavenger. It had a high affinity for oxygen, 
and at the heat of molten iron it decomposed and 
diffused any sub-oxide which might be in the metal, 
doing so in a curious way and more thoroughly than 
did any other metal used for the purpose. The 
result was that vanadium oxide was carried away 
in the slag. Vanadium oxide was a dead fusible 
body, which rose at once to the surface and was 
carried off either in the slag or in the scab. Vana- 
dium also had a great affinity for nitrogen, and so 
the first beneficial result was by reason of the unique 
action of vanadium in scavenging the iron, and the 
absolute removal of the products of scavenging. 
Thus, by the removal of something which tended to 
soften the iron, vanadium exerted a toughening 
tendency. He knew that it had been claimed by at 
least one worker that vanadium was not a scavenger. 
Mr. Hatfield read a Paper recently on the subject, 
and this point was warmly debated. But it was 
only necessary to watch two metals, one with vana- 
dium and the other without, to find out whether 
vanadium was doing any scavenging or not. On 
analysis, also, a portion of the vanadium would be 
found in the residuals, and the iron itself would be 
short of that amount of vanadium. 

Another change was in the way in which the ircn 
poured, the vanadium cast-iron being very mellow 
in pouring. That was chiefly due to the thorough 
scavenging action referred to. On account. of its 
free pouring, vanadised iron was especially suitable 
for delicate castings. He did not think that the 
grounds upon which Mr. Hatfield argued that vana- 
dium was a non-scavenger could be admitted. These 
grounds wére purely theoretical, and he was able to 
say that in practice vanadium was an extraordinary 
scavenger, better than aluminium. Mr. G. L. 
Norris, some time ago, claimed that with an average 
use of 0.15 of vanadium there remained in the iron 
about 70 per cent. of the vanadium, the remainder 
being used up in purifying the iron, or scavenging. 
As a matter of fact, more was generally used up. 

Another action of vanadium was that it caused 
all the constituents of the carbides to be more 
closely packed, and so lessened the liability to the 
formation of slip-bands under refractory treatment, 
besides which, the solid solution of vanadium in the 
ferrite meant that a ferrite was obtained that would 
not allow the carbide to pass through so easily. The 
carbide, therefore, was not so much isolated, but was 
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more or less distributed, and that, of course, in- 
creased the strength. In vanadium-ferrite the car- 
bide was emulsified and colonised, and the ferrite 
was rendered homogeneous and tough. 

But the most important strengthening effect of 
vanadium was got by means of its actual presence 
as a constituent of the complex carbides. It had not 
got to be just mixed up, but was a true mixed car- 
bide. In ordinary cases in which the carbides were 
of iron, manganese and vanadium, the carbide would 
also be alloyed with vanadium-ferrite in the pearlite 
made up with them. Thus a metal was got dis- 
tinctly stronger, much tougher, and more resistant. 
Therefore, it would be impossible to give a general 
statement which by one figure would show everything 
upon which the strengthening action of the vana- 
dium depended. With regard to the solid solution 
of vanadium-ferrite, there was another point which 
was contested. There were some who said that the 
vanadium did not go into that solid solution, but 
he had always contended that it did, and Mr. Hat- 
field confirmed his ideas. The experiments de- 
scribed in a paper by Mr. Hatfield before the Iron 
and Steel Institute, showed that vanadium also 
affected these carbides, so as to make them more 
permanent and not dissociate so readily. Mr. Hat- 
field had confirmed this by a great deal of experi- 
mental work. 

For all ordinary work 0.15 per cent. of vanadium 
was plenty. If the iron was so bad that it could 
not be mended by that amount, the cheapest thing 
was to let that iron alone. He had said nothing of 
the action of vanadium on the phosphide of iron, 
because he had no data on that point at all. 

If he could not quote any general figures as to the 
improvement in tensile and transverse strength by 
vanadium under all conditions, he could give a good 
number of comparative results, and he had selected 
a few, representing a considerable range. A 
cylinder iron which normally had a tensile strength 
of 10.7 tons, made in a cupola, was raised to 14.25 
tons by the addition of 0.2 per cent. of vanadium. 
In America 0.2 per cent. was used very largely, 
because. American iron required very much more 
than British iron. He found 0.15 per cent. suffi- 
cient in this country. Another cylinder iron had its 
tensile strength increased from 11.6 tons to 16.5 
tons, and another, made in the air furnace, from 
13.4 tons to 14.7 tons, the percentage of vanadium 
in both cases being 0.15. There were instances on re- 
cord where 0.2 per cent. of vanadium had raised an 
iron normally having a tensile strength of 5} tons to 
83 tons; but in those cases practically all the vana- 
dium had been removed by scavenging, and there 
was very little left to do anything else. Mr. Norris 
instanced two bars which were made side by side 
from the same heat, the tensile strength of one of 
which was 24,200 pounds, whereas the vanadised bar 
gave 28,720 lbs., which was almost exactly on all 
fours with the first example he (the lecturer) had 
quoted. 


Effect on Transverse and Compressive Strength. 


Coming to the transverse tests, of which he had 
made many hundreds, he gave a few which he 
thought representative, taking first a bar which 
failed under transverse tests under standard con- 
ditions at 1,300 pounds. A bar of that iron vana- 
dised with 0.125 per cent. sustained a transverse 
test up to 2,200 pounds. In another case, with a 
similar style of iron, the increase was from 1,400 
pounds to 1,900 pounds. All the cases he was now 
quoting were with 0.15 per cent. of vanadium. With 
a fair specimen of cylinder iron, the transverse test 
was raised from 2,500 pounds to 3,400 pounds. 
Taking another iron of better quality made in an 








air furnace, the initial strength of 3,700 pounds was 
raised to 4,200 pounds. By adding 0.13 per cent. 
to one of the very highest grades of cast-iron he 
could find, made in an air furnace, the test was 
raised from 4,000 pounds to 4,400 pounds. These 
figures showed that, by the addition of vanadium, 
the transverse strength could be raised anything 
between 10 and 60 per cent. In the cases cited, the 
transverse strength was not increased in general by 
any sacrifice of deflection. But as long as the trans- 
verse and tensile tests were considered to be the 
only ones to be applied to iron for all purposes, 
these tests would not indicate the true value of the 
addition of vanadium to cast-iron. Service was, 
after all, the only true test, but the result of that 
could not always be wuited for, and therefore tests 
of those special irons by some means indicative of 
their behaviour under something like the same con- 
ditions as in practice should be compared. It was 
necessary to consider the fact that vanadium on 
compression had raised the standard from 60 tons 
per square inch to 67 tons. Taking another rather 
harder iron which began with a compressive strength 
of 65.2 tons, the addition of 0.15 per cent. of vana- 
dium raised it to 71.5 tons. With a chilled iron 
the increase was fram 96 tons to 112 tons. Here 
again this higher degree of compression was got 
without any sacrifice of-the hardness of the iron; 
the Brinell test gave identical results, within the 
limits of observation, with each bar. Naturally, if 
they hardened the iron, they would get some in- 
crease of compression; but in this case the hardness 
was not affected at all—the absolute hardness as 
shown by resisting indentation. 

With regard to vanadium cast-iron under ordinary 
working conditions, such spectacular results as were 
afforded by vanadium steel could only be possible in 
the case of cast-iron after some few years of trial. 
There were a large number of vanadised iron cylin- 
ders in work, as the material came in greatly for 
such work as motor-car cylinders. Vanadised cast- 
iron took a perfect surface and a high polish, and 
seemed to wear very little indeed. Mr. Norris, in 
one of his Papers, stated that the New York Central 
and Hudson River Railway had recently ordered 
vanadised cast-iron cylinders for 183 locomotives, 
and that this decision was arrived at because after 
an engine carrying these cylinders had run 200,000 
miles under ordinary service conditions, the wear on 
the cylinders was only microscopic. On another 
American railroad, valve bushes of vanadised iron 
had been working 22 months, and the tool marks 
were still plain upon them. 

There were certain European irons which con- 
tained natural vanadium, and that might to some 
extent account for their recognised value where 
abrasive action had to be encountered. When vana- 
dised iron was used in casting plates for moulds or 
dies for stamping, three times the life of the ordinary 
castings was being got. 

It might be asked what effect had vanadium on 


shrinkage. Vanadium was, to a certain extent, a 
member of the aluminium family, and _ therefore 
it would naturally be expected to increase the 
shrinkage slightly, especially as it did so much 


scavenging work. But the increase of shrinkage 
was so slight that in ordinary work there was abso- 
lutely no need to change the patterns, certainly not 
up to four or five tons. In view of its excellent 
pouring qualities, the vanadised iron helped con- 
siderably rather than hindered in that respect. The 
freedom of Pouring was a valuable factor in the case 
of complicated designs and frequent changes of 
section, and the metal would stand an abnormally 
high hydraulic pressure in casting. The price of 
vanadium fluctuated, but it worked out at about an 
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average of three shillings per hundredweight on a 
casting. He could give more than one instance he 
had encountered of valve bodies for the handling of 
large quantities of liquified gases, which gave a very 
high pressure and put tremendous tests on the valves, 
and the makers had never known a valve body made 
of vanadised iron to fail to pass the hydraulic tests. 
In the United States Navy they were using vana 
dised iron for all marine cylinder work, and he 
knew several makers of marine cylinders who were 
using it continuously. 

One thing of considerable interest to founders in 
that district was the general effect of vanadium on 
the chill. He could not give definite figures, but if 
to a roll of iron containing about 0.9 or 0.8 per cent. 
silicon, about 0.5 per cent. manganese, and phos- 
phorus slightly lower, 0.2 per cent. of vanadium were 
added, the average depth of chill in the rolls cast 
would be intensified by about 10 per cent. If to a 
soft grey iron vanadium was added, there was no 
chilling effect at all. That was a practical confirma- 
tion of Mr. Hatfield’s remarks with regard to persist- 
ing carbide in the presence of vanadium. The resist- 
ance to wear in vanadised iron chilled rolls was ex- 
tremely marked. The first pair of chilled vanadised 
iron rolls ever made in an air furnace showed an 
average life of exactly three times that of the 
ordinary roll with regard to wear. Putting vana- 
dium into the chilled roll did not make the roll 
unbreakable. All rolls were liable to breakage, but, 
for wearing life, vanadised rolls would give two to 
two and a-half times the life of carbon steel. A 
fact which was not too often taken into account was 
that the rolls (particularly of sheet mills) wore un- 
evenly, and had to be turned down. The improved 
wearing qualities of vanadised iron rolls was there- 
fore an important consideration. 

With regard to the effect of vanadium on machin- 
ing costs, he could say that vanadising did not make 
machining more difficult. Vanadised iron was cer- 
tainly more resistant to abrasion, but the machin- 
ing, as they knew, did not depend entirely upon 
that, and in vanadised iron there was a remarkable 
freedom’ from hard spots. The result was that 
though the material was more closely packed, the 
iron was just as easy to machine as was normal cast- 
iron, and in some cases easier. 


Discussion. 

Mr. ©. Hecate said that they had had a most in- 
teresting lecture. Mr. Kent Smith must have made 
very extensive experimental investigation of the sub- 
ject. There were some who went so far as to believe 
that vanadium, like a certain illustrious personage, 
could do no wrong in any circumstances. It would be 
interesting, however, if some of them, as foundrymen, 
had been experimenting with vanadium, to hear how 
far their experience agreed with that of the lecturer. 

Mr. Isaac E. Lester said that he could not then 
see all the way with Mr. Kent Smith; in fact, he 
took the view that in certain irons vanadium was not 
at all necessary, though he was still open to convic- 
tion. Of course, on that occasion Mr. Kent Smith 
was dealing, he believed, specifically with cast-iron 
for cylinders, for which purpose he was using irons 
produced by hot-blast, some of it very hot-blast. 
Consequently, the important point .was that in an 
iron which in itself was good and properly worked, 
there should be no need for vanadium. In irons or 
classes of iron which were pronouncedly bad for some 
purposes, there was no question but that vanadium 
must have some action, even if only meehanical, and 
he was glad that Mr. Kent Smith had brought for- 
ward the similarity of this action to that of 
aluminium. Of course, metallurgically, aluminium 
was a much softer metal. They had long learned 
the use of aluminium as a scavenging metal, for in 
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steel it certainly took up oxygen. In regard to 
nitrogen, had Mr. Kent Smith made any analyses 
bearing upon the presence of cyanide, nitride, or 
any form of nitrogen in pig-iron, and in what con- 
dition it occurred; and, in what form the nitride 
was eliminated? He would like also to see a record 
giving the analyses of the different irons before meit- 
ing, when melted, and after the addition of the 
vanadium, and showing in every case the identical 
change which had taken place, with records of the 
tensile, torsion, and other tests. He hoped that was 
not asking too much, because they wanted to com- 
pare these statements from the point of view of the 
materia] one was dealing with and the actual commer- 
cial result. Mr. Kent Smith told them that vanadium 
gave a solid solution of the carbonless portion of 
the iron, and that vanadium hardened the iron, and 
therefore argued from that point that the tensile 
test resulting was a higher one; the afore-mentioned 
analysis and records would be useful also in that con- 
nection. They were all practical men, who wanted to 
learn, and the question in the end was, what com- 
mercial results could be got? Ht did not matter 
what they paid for an article if in the end it gave 
better results than something which was doubly cheap 
and doubly nasty. 

Mr. R. Bucwanan said that he wished to speak 
about oxygen, because he had discussed the question 
with some rather eminent metallurgists, and he had 
asked them whether they thought there could be a 
free oxide in silicon grey iron. He might quote the 
authority of Dr. Stead, who told him that he did 
not think there could be oxygen in the presence of 
silicon in grey iron. Further than that, he (Mr. 
Buchanan) could not go, but he would just like to 
know what it was that vanadium scavenged if there 
were no oxides present. He believed that Professor 
Carpenter had pointed out that he found a consider- 
able quantity of hydrogen present in iron. Whether 
or not vanadium seized upon the hydrogen, he (Mr. 
Buchanan) did not know, but with regard to oxygen 
he thought it remained to be proved that the oxygen 
was there to be scavenged. He could understand 
vanadium having that action on steel, but not on 
ordinary cast iron. 

Mr. A. E. Tucker said that the subjects of 
vanadium steel and vanadium cast iron were essen- 
tially different. Everything that Mr. Kent Smith 
said with regard to the main results of the introduc- 
tion of vanadium was, of course, worthy of the very 
highest respect, but, as to the causation of these re- 
sults, he was sorry to say he must join issue with the 
lecturer. Something like thirty-five years ago he 
was associated with Mr. John Parry, of Ebbw Vale, 
who did considerable work in the examination of the 
occluded gases in cast irons. They found hydrogen 
and carbonic oxides, but they never found free 
oxygen. It seemed to him that the presence of 
oxygen in siliceous iron, or manganiferous iron, or 
pig-iron containing high amounts of carbon, was abso- 
lutely inconceivable. Further, he would submit that 
silicon itself was the one element calculated to re- 
move any oxygen that ‘might be assumed to be 
present, because, if they recalled the curves illus- 
trating the removal of silicon in the Bessemer pro- 
cess, in the Siemens’ furnace, and in the puddling 
furnace, they would see at what high rate the silicon 
was removed. From experiments he had made in 
the Siemens’ furnace, he found that as soon as the 
metal melted the silicon was removed to the extent 
of something like 98 per cent.—this enormous reduc- 
tion showing the great affinity of silicon for oxygen 
which was so characteristic of this element. There- 
fore, whatever the attributes were which might be 
accorded to vanadium, he did not think it possible 
to allow it that of removing oxygen. He questioned 
very much whether scavenging was the correct word. 
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It seemed to him that the action of vanadium which 
Mr. Kent Smith had brought forward, might be 
attributed to one of those extraordinary physical 
effects, effects of great magnitude, which were so often 
brought about by the introduction of certain 
materials in minute quantities—effects which might 
be either detrimntal or greatly advantageous to the 
mass carrying them. 

Mr. F. J. Coox said the subject had been dealt 
with in‘a very broad way, and the lecturer had shown 
them something of the limitations of the use of 
vanadium with cast iron. The lecturer had spoken 
largely of the effects vanadium had on American 
iron. To an Englishman it seemed quite possible to 
make a vast improvement in some American irons. 
He was not saying that without some authority, 
because he had very closely studied the question of 
American and English irons in correspondence and 
also in the exchange of bars. He never got }-in. 
Keep’s bars from America which would not break at 
430 Ibs. and under, whereas he had made them to 
stand 800 Ibs., and had sent Mr. Keep some which 
reached at least 600 lbs., as tested in Mr. Keep’s own 
machine. Therefore, he thought it possible that 
American irons might show greater gains in strength 
by the addition of vanadium than it would be 
possible to. bring about in English irons. Mr. Kent 
Smith started by saying that vanadium was of most 
use in improving good irons, but he (Mr. Cook) did 
not hear any figures quoted which justified that 
statement. The lecturer had told them of cylinder 
iron that varied in tensile strength from 10.7 to 
11.6, but he (Mr. Cook) would not call that good 
iron. He could mention something over 500 consecu- 
tive tests in his own foundry where the figure aver- 
aged 16.4 tons tensile, and had been as high as 19, 
and was never lower than 13. The cost of vanadium 
seemed to him to be almost prohibitive unless very 
much better results than those shown by the lecturer 
could be obtained with it in dealing with the irons 
of this country. Of course, he was not disputing 
the results of Mr. Kent Smith’s experimental work, 
neither was he supporting them. He had not ex- 
perimented with vanadium; he had experimented 
largely with titanium and other metals supposed to 
act in the same way as scavengers, and his results 
had always been very unsatisfactory. He had not 
only had the experiments done himself, but the re- 
presentatives of the companies concerned had come 
in and had got the same results. Test bars had 
been cast from the same ladles, and the more of the 
special elements that had been added the worse was 
the result. He did not consider that the lower re- 
sults were due to the element that was put in, but 
simply that the scavenger was of no good at all as 
far as those particular castings were concerned, and 
the lower results, in his opinion, were due to the 
difference in the casting temperature. Putting in 
aluminium raised the temperature momentarily; one 
could see that; but whilst the temperature was 
quickly raised, it went back just as quickly, and the 
last state of the iron from this point of view was 
worse than the first. He always considered that this 
difference in the casting temperature had caused the 
differerice in the strength of the bars. The lecturer 
had not referred in any way to the action of vanadium 
on the carbon. His own opinion was that the size 
of the graphite and the total quantity of the carbon 
were the ruling factors in the strength of a cast bar, 
and he would like to hear what Mr. Kent Smith had 
to say of the effect vanadium had in that direction, 
and also of the effect it had in regard to resistance 
to abrasion at high temperature—say, 550 degrees. 
He would like to associate himself with the other 
speakers in regard to the action due to the presence 
of oxides in iron. He had only made general ob- 


servations, but he had discussed the matter with 
several eminent authorities, and all of them agreed 
in the opinion which he still held that there was no 
oxide of iron in molten grey iron. 

Mr. G. Harstone said that with what experience 
he had had with cast iron, he had always been under 
the impression, as he still was, that if good brands 
of iron were mixed scientifically, it would not be neces- 
sary to use any scavenger to produce good wear- 
ing properties and high tensile or transverse 
strength. American irons were better than English 
as regards the percentage of phosphorus being lower, 
but in ultimate stress the American irons certainly 
were worse. About six and a-half years ago, soon 
after vanadium had begun to be talked of, there 
were sent to him a good many papers about the in- 
fluence of vanadium on steel, and he was asked to 
make a report as to the benefit it might have on 
cast iron, because it was thought that probably it 
could be put through the cupola with cast iron, and 
make the iron come out as good as steel in strength. 
He prepared a long report showing that vanadium 
in ordinary steel seemed to bind the crystals of ferrite 
together in such a manner as to make the steel 
stronger, and much more malleable under impact, 
and he worked out the cost. At the price at which 
vanadium was then it would have cost about 12s. 
a cwt. to give three cwts. more strength in a trans- 
verse bar, and, of course, this was out of all reason. 
With regard to the differences in strength given 
them by the lecturer—in one case an increase from 
10 to 14 tons in tensile strength by adding 0.2 per 
cent. of vanadium—he thought they could do much 
hetter than that in that district without vanadium. 
As to vanadium acting on cast iron in the same way 
as aluminium did, they had always heard that 
aluminium acted in the same manner as silicon. 
Silicon promoted the formation of graphite. Did 
vanadium do that? It gave him rather a shock to 
hear the lecturer say that vanadium prevented 
porosity in cast iron. Porosity was a form of liquid 
contraction, and, for his own sake, he would like to 
know how much work had been done in that direction 
with vanadium. 

Mr. Coox remarked that he had intended to refer 
to that question of sponginess. From his own ob- 
servation, it seemed that a great deal of sponginess 
or porosity was due to the rate of cooling. From 
a ““K”’ test-bar it could generally be told whether 
a casting would leak or not, and he was quite of 
the opinion that a great deal of the porosity that was 
experienced nowadays might be cured by pouring at 
a higher temperature. 

Mr. H. I. Cor said he was pleased that the lecturer 
laid some stress upon the necessity of reducing the 
high melting point of rich vanadium alloys before 
applying them to their uses in the iron foundry. The 
same remark was true in the case of other alloys 
such as rich ferro-silicons and ferro-manganese. If 
it were necessary to add these alloys to fluid cast 
iron, they should be low-grade, or there would be 
danger of considerable loss due to oxidation before 
melting, and also danger of incomplete fusion of the 
added rich alloy, owing to its high melting point. 
He was interested to hear that Mr. Kent. Smith re- 
duced the melting point of the vanadium alloy by the 
addition of silicon, and he wondered if it were possible 
to employ carbon to perform that function instead 
of silicon. In respect to the improvement effected by 
vanadium on the mechanical properties of cast iron, the 
influence of vanadium was not as great as that of sul- 
phur. According to some results he (Mr. Coe) had re- 
cently obtained, the addition of 0.08 per cent. sulphur 
to a siliceous iron raised the transverse strength of a 
12x1xl-in. bar from 23 ecwts. to 43 ewts. In 
another case, less sulphur (0.05 per cent.) raised the 
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strength to 32 ewts. It was true, the first-mentioned 
bar was too hard to machine, though the second was 
comparatively soft and was easily drilled. The addi- 
tion of sulphur raised the deflection and did not con. 
fer brittleness on the metal. Again, sulphur, like 
vanadium, improved the wearing properties of cast 
iron. He also wished to ask Mr. Kent Smith whether 
there was any danger of vanadium oxidising while 
being added to the cast iron. 


Mr. M. Pemberton (Derby) referring to the results 
the lecturer had given with regard to cylinder cast- 
ings, suggested that quite as good results were being 
obtained in British foundries by a judicious mixing of 
the various grades of pig-iron without resorting to 
‘the doctor’s shop.’’ The lecturer had told them of 
locomotive cylinders which had run 200,000 miles, and 
the wear on which was only microscopical. Could 
Mr. Kent Smith give them any idea of the: analysis 
of the piston rings and the pistons? Was there any 
vanadium added in casting them? They could make 
a cylinder of any British iron and run it quite 
200,000 miles without any appreciable wear if the 
piston rings were made of suitable metal. Therefore, 
it would not be quite fair to estimate the running of 
any cylinder without making a percentage test of 
the metal in the piston rings. The statements thev 
had heard of the results of using vanadium did not 
seem to him conclusive with regard to irons which 
could be used without it, for by using vanadium in 
the proportion Mr, Kent Smith suggested, the price 
of the iron, and, therefore, of the castings, was made 
prohibitive, since it would raise it by £3 per ton. 
This, in view of the results obtained, ruled out 
vanadium as a commercial addition to cast iron. 


Mr. GrorGEe CaRRINGTON said that the lecturer had 
given them an analysis of what a roll should be, and 
had told them that the addition of vanadium to one 
particular roll gave it 50 to 60 per cent. greater life, 
more particularly with reference to sheet rolling. Did 
the use of vanadium make the roll break quicker? 
If vanadium increased the chill it was bound to har- 
den the roll, and his experience was that the roll went, 
not from shock or wear, but from internal stress set 
up by the heat from the metal that was being rolled 
and the regulation of the barrel by water on the 
neck. Did the introduction of vanadium give the 
roll a greater liability to breakage, from this cause, 
or did it help it to resist this internal strain? In 
putting in vanadium, the lecturer said, there was a 
large increase in the depth of the chill, about 10 per 
cent. In a sheet roll the chill determined whether 
the roll was a good one or a bad one. Now, if 
there was 10 per cent. extra on that chill to what was 
generally recognised as that of a good roll, what was 
the result? Would it not be to turn’a good roll into 
a bad one? If there was too much chill on the body 
the consequence would be that the roll would burst. 
Why, then, should it be necessary to put in vana- 
dium when at the present time a good chill could 
be got in the ordinary way with ordinary old-blast 
pigs? It was just possible that vanadium would give 
a better wearing surface, but, on the other hand. in 
a chilled roll the surface did not wear off. As a 
matter of fact, it was‘turned off, and the life of a 
roll was determined by the number of times it had te 
be turned and how much was turned off each time. 
In turning a sheet roll a certain amount of sweep was 
left in, and consequently the rolls ran largely on the 
two ends; this caused rolling hardness at these 
points, and it was this that necessitated the constant 
roll turning. Would the vanadium help the rolls to 
resist this tendency to rolling hardness? If not. obvi. 
ously it could not increase the life. It struck him 
that the regularity of the surface would he greater 
ina ro‘l cast with vanadium than in an ordinary roll 
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of the present day, and consequently more would 
have to be turned off, if it. did not restrict this roll- 
ing hardness. 

The Cuarrman: I understand that that is one of 
the main things claimed for vanadium, that where an, 
part of the machine is subject to shock or continued 
vibration it really strengthens the machine, 

Mr. Grorce Carrincton: Possibly that may be so, 
but my point was, does it make the roll less liable to 
internal stress? With a roll such as is used for sheet 
rolling, the breakage results largely from interna 
stress. The bearings of the roll are comparatively 
cool, and the heat is driven into the body of the roll. 

Mr. Kent Smiru, replying on the discussion, said 
that Mr. Lester told them that they ought to put 
more cold-blast iron in the furnace. He agreed that 
they should; but they did not. It was said that 
cold-blast iron did not need scavenging so much as 
hot-blast did, and one speaker had quoted Dr. Stead 
who, as he (the lecturer) had himself told them, did 
not consider that molten cast iron should contain 
oxide. Personally, he would not tike to butt up 
against Dr, Stead if that gentleman claimed that in 
that condition there could be no free oxide of iron 
present. His (the lecturer’s) remarks referred to 
oride, and as far as concerned the actually proved 
effect of vanadium in scavenging, there could be no 
question. If the vanadium got into the slag, how did 
it get there unless in company with some other 


material, which was probably either oxygen or 
nitrogen, as it was not likely to be hydrogen? The 
question of atmospheric oxygen was also raised 
by one speaker, but there never should be 


any danger from that. If ordinary good practice 
were followed, not one-hundredth part of the vana- 
dium should be lost by atmospheric oxidation, 
because the vanadium was swept away and dissolved 
before it had the chance to oxidise. As to nitrogen, 
he was sorry he had no complete comparative data. 
It was rather difficult to make a nitrogen estimation, 
and further, he thought they were all still mostly in 
the dark as to how nitrogen did exist in steel or iron. 
He wished he could give more examples of nitrogen 
figures, but in the analysis of vanadium steel and of 
vanadium iron he could give two cases. Those certainly 
did show very much lower nitrogen than in other 
steels and irons, but neither of those analyses were 
strictly comparatively made. While vanadium ought 
certainly to combine with nitrogen, they had no 
chemical reason for supposing that it would take hold 
of hydrogen. Mr. Tucker had remarked that scaveng- 
ing was not a good word for the action of vanadium, 
and seemed to hold the opinion that it was a ques- 
tion of a body being improved by a very small amount 
of something else. That was right partially, but 
at the same time, scavenging was one matter in con- 
nection with the advantages of vanadium, because 
they did not find all the vanadium in the slag. or in 
the meta] alone. They got a certain amount in the 
slag, but not all that was added to the metal; there- 
fore, the vanadium must either have done work in 
the iron itself or must have been carelessly used. If 
they could satisfy themselves that they had used it 
without any true loss beyond what was negligible, 
then a priori, thev had reason to believe it had done 
something; and if it had altered the nature of the 
ferrite, altered it microscopically, altered it from a 
mechanical point of view, or even altered the gravity 
of the metal, then, undoubtedly, from a1] these points 
of view, it was reasonable to suppose that something 
had happened to the solid solution. Mr. Cook spoke 
about what he called the unfortunate figures which 
had been quoted in the lecture, namely, the tensile 
strengths of 10.7 and 14.25 tons. He (the lecturer) 
selected those figures for a particular purpose, but 
they did not represent by a long way the average 
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American iron. He was only trying to show what 
effect vanadium had in certain specified cases. He 
might have mentioned an iron with a tensi'e strength 
of 5.7 tons. Unfortunately, that was made in Bir- 
mingham—(laughter)—though he would not like to say 
that it was a very good specimen of Birmingham iron. 
There was no doubt that the size and distribution 
of the graphite had a great deal to do with the 
strength of either ordinary or vanadised iron. He 
could not give them any express data on the point be- 
cause, unfortunately, he had not much opportunity 
of doing work in that-direction. The work he had 
done was not inconsiderable, but he had not yet de- 
voted to vanadium in cast-iron one-fiftieth part of 
the time he had given to vanadium in steel. There 
was, however, no reason to believe that vanadium 
either increased or decreased the amount of graphite. 
Analysis had shown that vanadised iron and plain 
iron of the same lot of grey metal had been practi- 
cally identical in the point of graphitic carbon, or as 
nearly identical as any ordinary man could say. On 
the other hand, it was quite possible that proper 
investigation, such as he personally had not had the 
opportunity ‘of making, would show them that the 
graphite in the vanadium iron was very much more 
advantageously distributed. Some work was done on 
that very point by another investigator, who found 
that the amount of graphite carbon was exactly the 
same in vanadised castings as in corresponding speci- 
mens cast without vanadium, but that the vanadium 
casting showed marked superiority in distribution. 
He did not know that these results had ever been 
published, but the superiority shown was most marked, 
which was only what one would expect from some 
of the other observations which had _ been 
published. Coming back to the subject of oxygen, he 
still personally felt that there was an oxide of some 
kind in the molten metal. He did not say oxide of 
iron, but higher authorities than himself said that 
there certainly was some oxide which was decomposed 
by vanadium. They had no reason to believe that 
carbonic oxide was decomposed by vanadium, but it 
surely was an oxide of some kind, because it was not 
likely that the whole of the scavenging action was due 
to the nitrogen content of the molten iron. Mr. Hail- 
stone had asked if they had an iron that did not need 
scavenging; then why use vanadium? If vanadium did 
nothing else but scavenging, then Mr. Hailstone was 
quite right in his inference, but he (the ‘lecturer) had 
tried to show that vanadium did at least three 


things. If they had an iron which did not need 
scavenging, but in which other properties were 


wanted, and if it were found that these could be got 
by using vanadium, then it was necessary from the 
point of view of getting the best. If one of the 
things claimed for vanadium had gone, as Mr. Hail 
stone suggested, there were still two left in favour 
of its use. Mr. Pemberton spoke about being able 
to get a much better iron than those mentioned in 
the lecture without using vanadium. His (the lec- 
turer’s) contention was that the transverse and ten- 
sile strengths were not everything, but that it was 
really something else which determined very largely 
the value of the metal in after life. With reference to 
the piston rings used with the vanadised iron cylin- 
ders, he had not the analysis, but he had reason to 
believe that those also contained vanadium. Thev 
were cast iron, and he did not think they would find 
much gun-metal used in the United States. Jn reply 
to Mr. Carrington, he would say that vanadium did 
not harden the rolls as the Brinell test showed, but 
just left the hardness where it was without vanadium. 
With regard to the life of the rolls, it was shown that 
vanadium made it two and a-half times as long, or an 
increase of 150 per cent. The first comparative tests 
showed that, and many hundreds had been recorded 
since, and confirmed it. He did not say in all cases 





‘increase the depth of chill,’ but in ordinary cir- 
cumstances vanadium had that tendency, and dus 
allowance was made for that. As far as the wearing 
went, the surface of vanadium iron rolls did not pit, so 
that instead of having to turn off more, they had to 
reduce less, and theretore the roll body lasted longer ; 
and if they were lucky enough to avoid breakages, they 
would certainly get more value out of a vanadised roll. 

Mr. Carrington: Do you think vanadium would 
have a tendency to stop the hardening process caused 
by using the rolls? The trouble is that the ends of 
the roll get hard. Does vanadium stop the harden- 
ing of the ends of the rolls? If it does not it will 
not increase the life. 

Mr. Kent Smits said that he could not speak as to 
the hardening of the ends, and was not at one with 
the deduction, at any rate. Vanadium ought not to 
affect that point one way or the other. He quite 
agreed that a chilled roll was liable to break up in- 
ternally, and vanadium would not stop that, but it 
was more likely to be avoided if a better roll was 
produced. 

At the conclusion of the discussion, a hearty vote 
of thanks was accorded to the lecturer. 








Vanadium in Steel. 


Speaking recently on the action of vanadium on 
sub-saturated steels, i.e., steels containing some free 
ferrite, Mr. J. Kent Smith remarked that vanadium, 
unlike any other alloy known, had a triple action 
first, as a scavenger; second, in its reaction on the 
ferrites; and third, in its reaction on the pearlite of 
the steel. As a scavenger it removed as a fluid body 
the slag, the oxygen arising from the decomposition 
of the sub-oxide of the molten steel, and its nitrogen 
contents also. This scavenging action was the first 
undertaken by vanadium, and therefore it was im- 
perative never to present vanadium to steel until the 
steel] was thoroughly finished according to good prac- 
tice. By thus putting the ferrite into an exception- 
ally pure state as regards hydrogen and oxygen 
compounds, the steel was toughened exceedingly. By 
entering into solution in the ferrite, the ferrite was 
toughened further, strengthened somewhat, and in- 
herently closer packed; for which reason it was less 
apt to develop cleavage on slip planes. The vanadium 
ferrite was more resistent owing to the passage 
through it of the carbides thrown out at the con- 
necting temperature. The increase of tensile strength 
imparted by vanadium must depend upon the amount 
and nature of the carbides to be influenced; hence 
the proportioned increase could be adjusted through 
a wide range. The tensile strength was not re- 
sponsible for one-tenth of the serious failures of pro- 
perly designed steel parts. It was rather the lack of 
dynamic value, which value would be conferred by 
yanadium, which was responsible for most accidents 
to working steel. Vanadium in steel was not to make 
bad steel good, but good steel better. It might be 
said: What about steel poison by oxygen and 
nitrcgen contents? In this case vanadium must be 
counted as a purgative. Vanadim eliminated both 
oxygen and nitrogen. 


MODERN FOUNDRY MACHINE APPLIANCES. 
—In dealing, in our last issue, with the lecture by 
Mr. H. 8S. Green, before the Halifax Branch of the 
British Foundrymen’s Association, we neglected to state 
that the photographs illustrating the appliances de- 
scribed were reproduced by the courtesy of the 
London Emery Works Company, of Park, Tottenham, 
N., who are the makers of most of the apparatus 
described. 
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Brasses and their Manufacture. 





By J. Edwards, 





Before the London Branch of the British Foundry- 
men’s Association, on February 9, a lecture on 
“ Brasses” was given by Mr. J. Edwards, of the 
Royal Arsenal, Woolwich. An abstract of the lecture, 
which was illustrated by lantern glides and specimens, 
is given herewith. 


Composition and Raw Materials. 


Nominally, brass should contain only the two 
metals, copper and zinc, in proportions varying 
according to the purpose for which the metal is 
intended; many varieties, however, contain appre- 
ciable amounts of iron, tin, arsenic, or lead.  Bis- 
muth and antimony are also sometimes present, but 
even in small percentages both of these elements are 
usually considered,to be very undesirable intruders, 
particularly in brass to be used for rolled sheet or 
drawn bars. Iron, tin, arsenic, or lead are not par- 
ticularly harmful if present only in small amount ; in 
fact, either or all of them are sometimes purposely 
added with a view to imparting some special quality 
to brass, such as strength, solidity, or good machin- 
ing properties. 

As much as 2 per cent. of lead is frequently added 
to brass, either for bars or casting upon which 
considerable lathe or other machine work has to be 
put, as it causes the metal that is removed to fall 
away from the tools freely. 

It was formerly the practice to purchase brands 
of copper and zinc on the basis of their reputation 
or of their proved suitability. It is now, however, 
becoming common practice to purchase. to specifica- 
tions defining the nature and amount of permissible 
impurities. Brass for critical purposes requires pure 
materials, which should be purchased on specifica- 
tion. Copper and zine of excellent quality, compara- 
tively free from impurities and well suited to meet 
general foundry requirements, can be readily ob- 
tained, and less pure materials at slightly lower rates 
are used for less exacting purposes. In recent years 
electrolytic refining of copper and zinc has been so 
perfected that either metal may be obtained of 99.9 
per cent, purity, and the cost is about equal to that 
of the best of the old approved brands. 

These pure materials are a boon to foundries en- 
gaged in the manufacture of brass that is required 
to comply with exacting specifications. Zine being 
invariably cheaper than copper, there is a tendency 
to use in the preparation of brass as high a propor- 
tion of zine as is consistent with the purpose for 
which the meta] is intended. 

The three most useful copper-zinc alloys are those 
consisting approximately of :—Copper, 70, zinc, 30; 
copper, 60, zinc, 40; copper, 80, zinc, 20. Brass of 
the former (70-30) composition is extensively used 
for sheet, tubing, rod and wire. It may be readily 
rolled or bent in the cold state. It is very sensitive 
to work put upon it by rolling, hammering, or draw 
ing through dies, and also to heat treatment. Great 
variation in hardness, toughness and strength may 
be obtained from it as a result of judicious applica- 
tion of work and annealing. 


The second alloy, or 60-40 brass, is used ex- 
tensively for castings made in sand _ moulds, 
and gives sharp, clean castings, with the ad- 


vantage of being comparatively cheap and good. 
It forges well at a dull red heat, and _ lends 
itself to the production of drop forgings. Quite 


simple castings in sand or iron moulds may be made 


to conform to accurate dimensions, by being raised 
to a red heat and placed in a die under a drop 
hammer, one blow from which is usually sufficient 
to make the metal conform to the desired shape; 
60-40 brass raised to suitable temperature may be 
extruded under pressure through dies having the 
section of the bar, rod or tube required. The ex- 
truding process is carried out in a manner analagous 
to the familiar method of squirting lead into tubing 
and rod. The extruded rod is very strong, and, 
possessing good machining qualities, is in great 
demand for the stock bars used on automatic and 
capstan lathes. For this purpose the metal usually 
contains Jead up to 2 per cent. 

The 80-20 brass is employed when a material softer 
than either of the foregoing types is desired. It 
works well in the cold, but cannot be manipulated 
in the hot state. In qualities and microscopic struc- 
ture it much resembles 70-30 brass. It is not much 
in demand, probably owing ic its high cost due to 
high content of copper. 


Furnaces and Crucibles. 


Brass is usually melted in plumbago crucibles 
heated in coke-fired furnaces of the ordinary vertical] 
type, having a flue connected with a chimney suffi- 
ciently high to induce the draught necessary to burn 
the hard coke used as fuel as a rate such as to 
generate the required temperature. Crucible fur- 
nace melting is generally preferred for brass. The 
crucible may be covered with a lid, or the surface 
of the metal may have a protecting layer of coke 
dust or other material to prevent volatilisation of 
zinc or the entrance of any foreign matter. The 
metal may also be readily stirred to ensure uni- 
formity in composition. ‘Other types of furnace, 
such as the reverberatory and the cupola, are some- 
times used, particularly when heavy castings are 
heing made; but in these furnaces the loss of zinc 
during melting is higher than in crucibles. 

Plumbago crucibles should last from 30 to 35 heats 
for brass foundry work, with a less number of heats 
if melting for strip. 

As regards the coke, it pays to use a good quality. 
It can be obtained with not more than 5 per cent. 
ash. A good coke for the pot fire should have low 
ash, low sulphur, and be hard. It is necessary to 
keep a careful eye on the consumption of fuel. “This 
depends on the space between the crucible and the 
walls of the furnace. The furnace should allow a 
space of about 2 in. all round the crucible, and if it 
follows in shape the contour of the crucible, con- 
siderable economy results. Special bricks for the 
construction of circular furnaces can be got, and 
though at first outlay these are more expensive, they 
are more economical. 
_ The furnace tends to wear away at about 6 in. 
from the bottom before the upper part is touched. 
It is therefore advisable to maintain the furnace at 
its original size by patching up with a mixture of 
1 part old firebricks, 2 parts old crucibles, and 2 parts 
fire-clay, broken and ground up similar to ganister. 


Charging, Melting and Pouring. 

When preparing for the manufacture of 70-30 
strip the materials used are:—Copper, 130; zinc, 
68 ; brass cuttings, 132. The first and third are 
first melted in the pot, and the zinc is then added 
It is necassary to use some material as a flux, and 














THE FOUNDRY TRADE JOURNAL. 


151 





tor this purpose may be used a mixture of 1 oz. 
borax, 2 ozs. salt and 12 ozs. charcoal. The latter 
reduces the oxides, and prevents the zine from being 
lost by volatilisation. For ordinary brass-casting 
work the flux above mentioned is not necessary, it 
being sufficient to use a little coke dust on the 
charge. Some foundrymen, in_fact, only throw on 
a little sand. 

Considerable economy in coke is effected by the 
use of large crucibles, as was shown by an experi- 
ment by the author comparing 330-lbs. charges with 
120-lb. charges. 

It is essential for a.good mould to have sand that 
is fine enough to take an imprint of all the sharp 
lines of the pattern, and yet sufficiently open or 
porous to allow gases to escape freely. 

To ensure solidity in brass castings deadheads 
should be on the generous side. The section of the 





surfaces that will be in contact with molten metal 
with some substance which is a good non-conductor 
of heat and which experience has proved to be con- 
ducive to the production of sound castings with a 
smooth skin. Plumbago, tallow, lime, resin, oil, soap, 
or a combination of two or more of these are used. 
A dressing which answers well for one alloy is not 
necessarily suitable for another. To obtain clean 
and sound castings in iron moulds the metal must be 
carefully poured into the moulds, the rate of pouring 
being governed by the section of the casting and 
the temperature of the metal. Metal intended for 
strip, bar, or sheet, is cast into ingots much thicker 
than the thickness of the finished material. This 


permits of work being put upon it by a series of 
passages through the rolling mill, by which it is 
much improved in quality, reduced in thickness and 
increased in length. 


5. 
, 6, 
No. 1. 
Various Heat TREATMENTS or 70-30 Brass. CrEntTRE, CHILL 


Fic. 1.—SHowine MiucrostRuCTURE UNDER 


Castinc ; No. 1, Harp-roLiep Strip; No. 2, ANNEALED at 500 pec. C., ror Har-an-nour; No. 3, ANNEALED 


At 600 pee. C., 


ror Haty-an-Hour; No. 4, ANNEALED at 700 pec. C., ror HALF-an-HouR; No. 5, ANNEALED 


at 850 peg. C., ror Hatr-an-Hour; No. 6, ANNEALED at 600 pec. C., ror Four Hours. 


casting rather than its weight should be the deter- 
mining factor in deciding on the position and the 
amount of deadhead. 

Brass that is intended for sheet or rod is poured 
into cast-iron moulds which are usually in two parts, 
cramped together, so as to admit of ready removal 
of the ingot when solidified. The ingots are usually 
of plain rectangular section, but they may be of 
any form that will admit of ready removal from the 
mould. Before use, it is necessary to heat cast-iron 
moulds to a suitable temperature, and to coat the 





Rolling and Annealing. 

Brass castings are in a soft condition, whether they 
are allowed to cool gradually or are quenched from 
a red heat in water; hence the casting, after trim- 
ming and the removal of deadhead, may be re- 
peatedly passed through the rolls, receiving a reduc- 
tion in thickness each time, until it has attained 
such a reduction in thickness and has acquired such 
a condition of hardness, as to suggest the desirability 
of an annealing before further reductien by rolling 
is carried out. 








152 


Annealings and series of rollings are alternated 
until the desired thickness has been reached, when 
the strip may be left in the hard condition as it 
leaves the rolls, or be passed to the annealing fur- 
nace to be annealed to Sy desired extent. 

The amount of reduction that may be given in one 
passage through the rolls is dependent on thickness 
of metal, condition as to relative hardness, and on 
the power of the rolling mill. A strong mill will 
take a cold 70-30 brass casting 2 in. thick and re- 
duce it to 1 in. thickness in five passes; the metal 
would then receive the first annealing. The second 
series of rollings would reduce the thickness to 0.5 in. 
thickness in four passes, when the second annealing 
would be given. The third series of rollings—three 
passes—would reduce the brass to 0.25 in. thickness, 
when it would receive its third annealing and be 
returned to the rolling mill for the fourth series of 
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obtained from specimens of allloys under considera- 
tion. It affords indications tor modification in com- 
position or treatment of metal that may be desirable 
to enable required conditions to be met or specifica- 
tions to be complied with. In conjunction with 
photography it also allows a permanent record of 
results to be kept. 

Chemical analysis detects imjurious impurities, 
locates and measures losses, and determines whether 
correct or approved proportions of the constituent 
metals in alloys have been attained, and reveals the 
exact composition of any metal submitted for repro- 
duction. 

Pyrometers are of very great assistance when de- 
finite temperatures are required, especially with an- 
nealing. For molten brass, however, no pyrometer is 
of use in general work, as a junction is spoiled every 
time the temperature is taken, when a junction is 


Mechanical Tests of Brasses. 


























Brinell’s . F 
Type of Material and Treatment. Tensile Yield. a Shearing Hardness a 
Stress. Point. son. Stress. Number. 
Tons per Tons per Per cent. Tons per Per cent. 
sq. in. sq. in. Sq. in. 
Composition, 70 : 30 :— | 
Hard rolled strip .. re ye = 6a 40.2 9.5 28.2 143.0 — 
Very soft strip .? a «a i. FA 6.7 91.0 14.8 45.0 - 
Strip annealed 450° C. a ie as ay 10.77 54.1 - 54.8 60.3 
a 650° C. 8.02 65.8 41.0 64.4 
‘te »» 850° C. 6.05 73.8 31.9 56.9 
Drawn rod ee on 24.1 41.5 * oe 
Annealed drawn rod . 6.6 82.0 - - 
Chill casting - 80.0 - a { — 
Composition, 60 : 40: 
Strip annealed 600° C. | - _ —_ 
“ * 700° C. | - - — 
co » wae. | - - — 
’ 9 850° C. | - om 
Cast in chill .. xe 6 ee =a aq 8.0 = - — 
Composition, 80 : 20 :— | 
Chill casting . 4.0 - = —_ 
Strip annealed - - “i = 
| 
Brass 60—40. 
} Elonga- 
| Elonga- Brinell’s 
Number. Yield Tensile | tion hardness Treatment. 
point. strength. | % on2 number. 
| 
Tons per Tons per | 
sq. in sq. in. | 
1 Fig. 2 6.2 | 3.5 42.5 31 Sand casting. 
2 Fig. 3 8.5 | 9.0 42.0 34 Chill casting. 
3 Fig. 4 13.7 28.5 36.0 39 Chill casting forged. 
4 9.5 29.0 38.0 33 Chill casting forged annealed 650° C., 4 hour quenched. 
5 9.0 26.0 43.0 31 Chill casting forged annealed 650° C., 4 hour slowly cooled. 
6 8.8 28.5 41.5 32 Chill casting forged annealed 650° C., 9 hours quenched. 
, 6.5 25.0 50.0 31 Chill casting forged annealed 650° C., 9 hours slowly cooled. 
8 Fig. 5 12.7 | 28.5 18.0 42 Chill casting forged annealed 850° C., } hour quenched. 
9 Fig. 6 7.2 | 24.0 39.5 30 Chill casting forged annealed 850° C., 4 hour slowly cooled. 
10 Fig. 7 39.5 46.5 10.0 70 Chill casting forged, cold rolled from 1 in. to § in. | 
rollings—four passings—and be finished at 0.1 in. used; while the fumes from the metal prevent the use 


thickness, when it would either be retained in its 
hard, rolled condition, or would be returned to the 
furnace to receive any desired extent of annealing. 

Annealing may be most economically carried out 
on brass—taking into consideration time occupied 
and fuel consumed—with a furnace temperature of 
from 600 to 700 deg. C. The higher temperature may 
only be, considered safe when the passage of the 
brass through the annealing furnace is controlled 
automatically, assuring uniformity of the time during 
which any part of the brass is exposed to the furnace 
temperature. In practice it is wise to aim at the 
mean of these temperatures, viz., 650 deg. C. 

The microscope gives welcome aid in the examina- 
tion of brass, reveals defects, enables the metallurgist 
to form an opinion of the effects produced by any 
combination of the constituent metals in alloys, and 
greatly adds to the value of mechanical test results 


of an optical pyrometer. In casting operations the 
acquired skill of the worker has largely obviated the 
necessity for pyrometers, but in the annealing of 
strip, where time and. temperature are of great im- 
portance, it is not safe to rely on the judgment of 
the workman, as a number of factors tend to make his 
judgment unsound. 

As regards mechanical testing, the old method of 
pouring a bar, nicking and breaking it, is no use at 
the present time; careful mechanical tests are neces- 
sary to determine the best way of treating the metal. 


Discussion. 


Mr. F. J. Emptem expressed surprise at the low 
number of heats which the lecturer got from his 
crucibles, and stated that he (Mr. Emblem) averaged 
about 60. He also desired to know why 70-30 brass 
was used when 60-40 gave a better tensile strength. 











THE FOUNDRY TRADE JOURNAL. 


Mr. Epwarps here replied that he should never 
think of using 70-30 brass for ordinary casting work, 
since 60-40 was much the better metal for castings, 
it was stronger, easier to cast, and cheaper. But 
70-30 metal was the more suitable for strip manufac- 
ture. 

Mr. Wis, after commenting on the large field of 
research open in connection with brass founding, 


Fic. 2.—60-40 Brass, Sanp Castine; Mac. 36 Diam. 


owing to the great variety of alloys used and the very 
varying conditions of manufacture and use, remarked 
that despite Mr. Edwards’ recommendation that the 
raw materials should be bought on analysis, the bulk 
of the work done in London and district was with un- 
known metals; for the majority of the London brass 
founders buying by analysis was out of the question, 
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flux for brass, 1 oz. borax, 2 ozs. salt, and 12 ozs. 
charcoal; he (Mr. Willis) considered salt bad, at its 
generated chlorine fumes to the discomfort and in- 
jury of the men, and also it cut out the pot rapidly, 
The lecturer had ignored glass as a covering for the 
metal; but if glass was put into the pot before the 
metal it helped to carry off the impurities, formed a 
protecting cover, and did not act on the pot. 


i 


Fie. 3.—60-40 Brass, Curitit Castine; Mac, 36 Diam. 


Mr. Daman agreed with the lecturer in general, but 
he did not care about salt as a flux. At the same 
time, he considered glass worse, and believed that 
what good it did was the result of the borax and 
lead in its composition. 

Mr. Exuis desired to know whether Mr. Edwards 
ever met with lamination in his metal. 











Fig. 4.—60-40 Brass, Cutz Castinc, Forcep; Mac. Fic. 5.—60-40 Brass, Forcep. ANNEALED aT 850 
36 Diam. Dec. C., ron HaAL¥-aN-HOUR, AND QUENCHED; Mac. 
36 Diam 
largely for commercial reasons. A few large shops 
with chemists were better situated, but the majority Mr. Nasn, regarding impurities in metals, re- 


had to take what metal was given.them, and make 
the best of it. 


marked that he had used up fire-box plates containing 


Further, the lecturer had given as his as much as 2.5 up to 5.0 arsenic. In connection with 
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coke consumption, he preferred a 150-lbs. pot as 
being more economical than the large pot. _If five or 
six heats per day could be got from a 150-lbs. pot, it 
was hetter than getting two from a 330-lbs. pot, while 
the pots themselves were easier to handle. He also 
asked whether the lecturer had had any experience 
with a very refractory brick, and what was the best 
such brick. 

Mr. Wituis, referring to the use of fire-box copper, 
stated that he had had great difficulty with that class 
of serap.. At one time it could be depended upon, but 
of jate years it seemed harder and lighter. He had 
exercised’ every precaution in melting it (under char- 
coal), using’ the lowest possible temperature to avoid 
over-heating, and watching it carefully the while; 
and: he had poured it so thick that the end had to be 
dragged out of the pot, and yet it had turned out 
spongy. Unless it was soaked with lead in alloying 
it, Spongy places showed on any part of the casting 
that was polished. 

Mr. Dean here remarked that if the previous 
speaker had wished to make his copper spongy he 
cowld not have employed a better method than the 
slows melting described. The fault was not in the 
metal, but in the method. 





Same as Fic. 5, put SLtow.y Coo.uen; 
Maa., 36 Diam. 


Fic. 6. 


Mr. Extus suggested that since manganese bronze 
and other alloys were now used for locomotive fire- 
boxed, stays, ete., this might account for some of the 
trouble. 

Mr. Worrton asked the lecturer what percentage of 
redu¢tion of area in drawing brass would give the 
greatest tensile strength? 

Mr, Beere: What is the difference in coke con- 
sumption between the square furnace and the round 
furnace ? 

Mr. Pemperton asked whether the lecturer could 
say What was the difference in cost between oil, gas 
and coke for furnace firing. He could not see why 
it was. necessary to add borax and salt in a zinc 
alloy. Personally, he found a little ground fluor-spar 
to be better than salt or glass. Mr. Edwards had 
said that in large castings the metal should be colder 


than for hight work. He (Mr. Pemberton) agreed 
that the first metal might be colder, but the last 


metal in the head should be hotter than the first, to 
allow proper feeding. 

Mr, J. Epwarps, replying to the discussion and 
questions, said that, in respect to crucibles, a larger 


quantity +f metal could be got out of a tilting fur- 
nace, with a resulting greater economy, if plenty of 
work was being done. Also, a better temperature was 
got with a tilting furnace. A question had been asked 
as to the relative advantages of casting respectively in 
sand and chills for strip. He considered casting 
in sand for strip as quite impracticable; to cast in 
chills was much cheaper, and gave a more solid job, 
85 per cent. of the metal cast in chills being fit for 


the rolls. On the question of analysis, he 
did not mean to infer that it was necessary 
to analyse all raw materials, but that if 


uniformity was to be maintained and _ specifications 
met it was far better to begin by knowing what was 
in the materials being used. For brass. castings in 
general, a different class of material was used to what 
was employed for strip, and a good percentage of 
what would be deleterious impurities in the latter 
work might with advantage be present. Answering 
the criticisms regarding the use of the borax-salt 
charcoal flux, he would like to see whether his critics 
had ever tried those materials under the conditions 
for casting strip metal. For ordinary castings, he 


himself used only coke dust as a covering, while in 
Birmingham soda-ash was very largely used. 


Salt 


Fic. 74-Curun Castine (60-40) Forcep, Corp Roiiep 
rrom 1-1N. Rounp to §-1n. Rounv; Mac., 36 Diam. 


would not injure the pot, as it was not in it long 
enough, being added only just before pouring, and 
his experience gave no evidence of bad - effects from 
the chlorine fumes being felt by the men. As to the 
relative costs of melting by different fuels, he had 
available no comparative data, but personally he pre- 
ferred coke. The lamination in a plate casting men- 
tioried by Mr, Ellis probably resulted from occluded 
slaggy matter. He (the lecturer) had had no ex. 
perience of the effect of arsenic in copper, but he 
regarded it as undesirable in copper castings. It was 
used in pure copper castings, but he preferred man- 
ganese in the form of cupro-manganese, One speaker 
had asked why large crucibles were used when a 
larger output cotld be got from more heats in 
smaller crucibles. He denied that this was the case, 
as his experience showed to the contrary, the large 
crucibles giving the best output, while there were 
distinct advantages in the use of the larger pot, 
which did not require much more handling. As regards 
refractory bricks, the best brick he ever used was 
one known as ‘‘ Martin’s Lee-Moor,”’ which was a fine, 
white brick made from the refuse of the China clay 
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settling ponds. Fire-box copper he regarfiled as a 
rough class of material for castings; he had not used 
it himself, and pitied any founder who was compelled 
to use it for good work. In reply to Mr. Worton, 
brass rod, 34-in. diameter, raised to a forgeable tem- 
perature and reduced to 2-in., would give very good 
strength. The final results in such cases, however, 
depended on the work put on, and the temperature of 
the material when that work was done. The differ- 
ence in coke consumption between square and round 
furnaces, he said, was very marked in favour of the 
latter, though he had no definite figures available. 
As to the question of gas v. oil, he could only say 
that he would not instal gas firing for pot furnaces. 
As to Mr. Pemberton’s criticism of the use of borax 
and salt in a zine alloy, he admitted the work might 
be done without; it was largely a question of cus- 
tom and personal preference. Ground fluor-spar and 
glass were both good in their way. The final remark 
in regard to cool metal and feeding was quite cor- 
rect, as it was, of course, necessary to keep it up to 
the temperature which would allow proper feeding; 
but as a general rule, large castings could be poured 
with cooler metal than small, thin work. It was a 
matter in which common sense had to be exercised. 

Mr, J. Oswatp (Branch President), in proposing a 
hearty vote of thanks to the lecturer for his address 
—a motion which was unanimously carried—announced 
that on March 16 next, a visit for the members had 
been arranged to the works of Messrs. George Kent, 
Limited, at Luton, and that the management had 
kindly promised to keep the works in operation dur- 
ing the afternoon in question, for the additional in- 
terest of the visitors. 








The Rover Works, Coventry. 


On Monday, February 5, a party of members of 
the Birmingham Branch of the British Foundrymen’s 
Association visited the works of the Rover Company, 
Limited. at Coventry. Every facility was given 
for gaining an insight into the firm’s methods, and 
at the conclusion special acknowledgement was made 
of the frankness and thoroughness with which all in- 
quiries were met. The Works employ during the 
busy season some 2,200 hands, an unusually small 
proportion of which number is made up of women 
and girls, these being employed only in the nickel- 
plating shop. 


The foundry, appropriately enough, was the first 
department visited. Some time was spent here, and 
the work of the department was explained by Mr. 


¥. H. Hurren, the foundry manager (who is a 
member of the Association), and by other members 
of the foundry and _ pattern-shop staffs. The 
main shop is 60 ft. by 40 ft., and has two extensions, 
one 50 ft. by 18 ft., and the other 45 ft. by 18 ft., 
the old part and the extensions being thrown into 
one. There is also a new foundry opening out from 
the old one. This is 72 ft. by 20 ft., and is devoted 
chiefly to cylinder and piston work. Castings are 
required from the foundry in cast-iron, malleable 
cast-iron, aluminium, brass and gunmetal, and the 
Rover Works enjoy a rare distinction of having all 
the castings used made on the premises. The 


largest iron casting is the car flywheel, weighing, as: 


a rule, about 121 lbs. The largest made in aluminium 
is a crank-case, weighing 62 Ibs. The melting appli- 
ances include a 2-ton Evans drop-bottom cupola, for 
grey iron, six pot furnaces for aluminium and brass, 
and seven pot furnaces for malleable cast iron. 
During the busy part of the season a Meyer air fur- 
nace is used for melting aluminium. 





Although a good deal of repetition work is done, 
moulding machines are not employed as yet to the 
extent one would expect. The foundry, however, 
uses one Britannia machine, two  Bonnvillain 
(French) machines, and two table moulding machines. 
The two French machines are worked by hand power, 
and the two table machines by compressed air. The 
iron castings comprise, among other things, fly- 
wheels, clutch parts, brake shoes, and brake rings: 
the aluminium work includes crank cases, gear boxes, 
dash-boards, motor-cycle crank cases, and small motor- 
cycle parts generally; and the gunmetal work com- 
prises nearly all the small parts, including the bushes 
and carburetters. Among the brass castings are the 
motor-cycle cylinder patterns and crank cases. For 
the brake parts, control parts, hubs, and worm cases, 
malleable cast iron is largely used. In moulding for 
motor-car and cycle cylinders, Mansfield sand is used, 
and for brasswork generally the-fine yellow Fails- 
worth sand. For other work of the foundry the 
ordinary Birmingham red sand is mostly used. The 
daily melt runs from 2 tons to 2} tons of grey 
iron, about 43 tons of malleable iron, from 25 tons 
to 3 tons of aluminium alloys, and about 25 ecwt. 
of gunmetal and _ brass. The cylinders, including 
motor-cycle cylinders, turned out every week, number 
about 160. About 150 men are employed in the 
foundry. The casting of the cylinders for motor 
cars and motor cycles is, of course, one of the most 
important sections of the foundry work, the great 
difficulty being to produce a sound boss. The visitors 
were particularly interested in the brass patterns 
used in cylinder moulding. Four large annealing 
ovens are included in the foundry equipment. 

In the spacious tool shop the visitors were particu- 
larly interested in the excellent jig work done there, 
as well as in the various special tools, gauges, etc., 
and the specially designed automatic machine tools. 
On the left of this section was seen the crank or 
gear department, where all parts belonging to the 
gearing of a bicycle undergo the various operations 
necessary to make them absolute y interchangeable 
with each other. -At the end of this section are two 
Crossley gas engines, each of them capable of 
developing 80 h.p. Farther on is a continuation of 
the machining department, occupied on the right 
hand in the manufacture of pedals and brake work, 


and on the left with the lugs, bottom bracket, mill- 
ing, profiling, ete. Farther on was seen the hub 


section.. The machinery in this is driven by a large 
electric motor. 

The frame.and fork building department was found 
particularly interesting on account of the great care 
exercised in the building up of each of these parts 
in jigs or frames. Near at hand is the wheel-building 
section, where the hubs, spokes, and rims are 
brought together. Here also are two large gas en- 
gines, driving the spindles for rough grinding, smooth- 
ing, and plate-polishing, according to the class of 
work to be done. The polishing shop is shut off 
entirely from the rest of the building in order to 
prevent the dust from penetrating to any other part 
of the factory. Beyond this are the hardening fur- 
naces, ‘the blast for which is produced by a large 
electric motor. 

The Rover museum contains a number of old 
weather-worn cycles, including that belonging to Mr. 
Ebenezer Walton, of the Black Watch, who rode over 
70,000 miles in five years on solid tyres. 

The operations pertaining specially to the manufac- 
ture of motor cars and motor cycles are carried on 
in a new factory, specially equipped for the purpose. 

The whole estabiishment is heated and ventilated 
by special plant driven by electricity. Immediately 
outside the factory iis a large room, reserved as a 
mess for the men, and there is evidence that the 
comfort and well-being of the workpeople are studied 
in every particular by the firm. 
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Moulding an Internal Flange Cylinder in Loam. 





(AU Rights Reserved.) 


In the following description of the moulding 
of an internal flange cylinder, to some there may be 
nothing new, but to others who have not had the op- 
portunity of coming into touch with this class of 
work, the description may be interesting, and per- 
haps instructive. As details in moulding operations 
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Fic. 1.—Section anp Pian or INTERNAL 
Fuance CYLINDER. 


are important, it is the intention of the writer to 
work to definite dimensions. Accordingly, the de- 
scription of all tackle made will be to suit the dimen- 



































Fie. 2.—View or ASSEMBLED MovLp 


sions of cylinder given. The usual contractions in 
all cases must be allowed. 
The cylinder under consideration is 6 ft. in 


diameter ‘by 6 ft. deep and 1} in. thick. The in- 


ternal flanges are 4 in. across the face by 1} in. 
thick, with 36 brackets, as indicated in Fig. 1. 

This cylinder could be made on the floor level with 
vertical binder close to the outside brickwork, but it 
is more convenient to make it in a pit and ram the 





brickwork with rings when such are available. A 
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Fic. 3.—BuiILtpiInG THE MOULD. 


bottom plate (Fig. 13) is levelled at a convenient 
height from the pit bottom (see Fig. 3), so that 
the top of the cylinder is 3 ft. or 4 ft. above the top 
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Fie, 4.—BurmLpiIne tHE Core. 


of the pit, which renders it convenient for casting. 
Provision is made from the underside of the bottom 











THE FOUNDRY TRADE JOURNAL. 157 





plate, or lower down, for the rail, bar, or step, to 
carry the spindle, which should have a V-shape centre 
corresponding with the bottom of the mould-board 
spindle. 

The top end of the spindle is round (3 in. diameter) 
for about 12 in. down, and 3 in. square for the arms. 
The top of the spindle should always be arranged 
to come rather higher than the top of the stoops on 
the pit side. These have pins to fit pinholes in the 
ends of the spindle plank, which gives trueness and 
rigidness to both plank and spindle—an absolutely 
necessary feature for exact working. In building up, 
red radius bricks will be found more economical than 
the ordinary 9 in. x 4 in. x 3 in. bricks. 











ALLL 


tal ; 


Z 








Fic. 5.—Spinpiz Bortom. 


Fig. 2 shows asectional view of the assembled tackle, 
and part of the mould and core; Fig. 3 a sectional 
view of the mould brickwork, spindle, striking board, 
stoops, plank, ete.; and Fig. 4 a sectional view of 
core- board, 


the core brickwork, 


core-dish, bracket, 
spindle, etc 











7.—Bottom Fiancee Core PLATE. 
(H, Fig. 4.) 


Building the Mould. 

Referring now to Fig. 3, when the spindle centre 
step, bottom plate B (see also Fig. 13) and core seat 
C (Fig. 15) are levelled in the pit, the mould board 
is bolted to the arms, and set with size stick to give 
the external diameter of the mould. The spindle 
with the boards is lowered into position, the plank 





passed over the top and pinned in position. There 
should be no play in the pinholes of the plank, nor in 
the middle hole for spindle, just sufficient freedom 
for the spindle to revolve being allowed. The strik- 
ing board is lowered to within 2 in. of the bottom 
of the core seat, to the bottom plate; that will be an 
allowance for packing, wedging, and centreing the 
core when assembling. 

Bricking is now commenced. When half-way up, 
a binder D (shown in detail in Fig. 12) is put on to 
stay the brickwork. When bricked to the top, as will 
be noticed the head is enlarged; another binder 
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Fic. 6.—Core Disu. 

E (see Fig. 14) is put on, allowing 4 in. of loam 
between it and the top finger on the board for strik- 
ing up. The wall will now be secure. The spindle 











Fie, 8.—Core BInpeER. 


(J, Fig. 4.) 


and board are taken out and the brickwork dried 
with a pan fire in the pit, after which the spindle 
and board are replaced, and the wall is roughed up 
while warm, and the mould struck up with finishing 
loam. The pan fire is again requisitioned, and when 
the mould is dry it is tried by size stick, dressed 
and blacked. After ramming the rings around the 
brickwork (see Fig. 2) with black floor. sand, for 
which 2 to 3-in. allowance should be made, the mould 
will be permanent, and a large number of castings 
may be made in it without disturbing the brickwork. 
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which forms the core seat, is lowered into the dish F, 
guide pins and holes for same having been provided, 
and beds itself into the stiff loam, resting upon the 
facing pieces or packing, which ensures it being level 


Building the Core. 
This is illustreted in Fig. 4. The core dish F (see 
Fig. 6) is levelled, the inside oiled, and parting sand 
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Fic. 12.—Movtp Brinper. (D, Fig. 3.) 
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Fic. 11.—Top Core P are. 





























_——— a Smt Fic. 14.—Top Movtp Brnper. (E, Fig. 3.) 
Fic. 13.—Bortom Puate. “ (B, Fig. 3.) in the dish bottom. The dish is then bolted to the 


spindle bottom, and the spindle is set on the step, as 
thrown on, and a thickness of stiff loam carried shown in Fig. 4, and secured at the top of bracket. 
round. The core spindle with bottom G (see Fig. 5) The core board, fixed to the stanchion, is then set 
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to size sticks, and the spindle and dish 


is stationary. 


The first course of brickwork comes about 


of the bottom flange. A thickness of 
laid on this course of bricks 


stiff 


work for the core. 


2 
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Fic. 15.—Corr Seat. (C, Fig. 3.) 


built in this length of core to give the core stability 


and to resist pressure. 

The finger on the core board forms the top flange, 
which has a carrying plate, top and bottom, K and L 
(Figs. 9 and 10). When the core is bricked up, 1% is 
roughed with loam, well stiffened, before striking 
with finishing loam. After trying with the callipers 
the core board is released, and the core, with the 
dish, is lifted bodily to the stove carriage and dried ; 
afterwards the bolts or cotters holding the dish to 
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Fie. 17.— Section SHowrnc ALTERNATIVE MeETHOD. 


the spindle bottom are released, the core lifted out 
of the dish, rested, and tried with the callipers; the 
small brackets are plumbed to the top of the brackets, 
marked off and cut out, the bottom brackets drawn 


out, and the core is dressed and blacked ready for 
the mould. 


The Tackle. 
The Core Spindle, shown at A, Figs. 2 and 4, is 
6 in. square, 8 ft. long over all, with wrought iron 
2} in. diameter cast in for the journal. Holes, 1 in. 





revolve 
together to ensure trueness of the core board, which 


level 
with the flange of the dish, which forms the top face 
loam is 
and the flange of the 
dish, previous to which the small brackets are placed 
in position; the circle of prodded segments H (see 
also Fig. 7) is laid around on the stiff loam; this 
carries the upper surface of the flange and _ brick- 
One binder J (Fig. 8) should be 
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diameter for the stays, and one 2} in. diameter for 
the shackle bolt, are cast in. 

The Spindle Bottom, Fig. 5, is 3 in. thick, and 
deeper at the square boss, and is cast open sand. 
It is cut through the rim in four places to prevent 
fracture, due to varying temperatures, and the places 
cut through are bolted with plates or cramped as 
shown. Provision must be made for guide holes and 
bolt holes for core dish, and these may be 1{ in. 
round. 





The Core Dish, Fig. 6, is made in loam, faced on 
the top, and recessed for small loose bracket patterns. 

Prodded Segments, Fig. 7, form a_ plate which 
covers the dish flange. This plate is made in one 
ring with recesses for small brackets. The divisions 
are cut through with flat cores, and a staple is cast 
on the key piece for lifting out when easing for con- 
traction. 
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Fic. 18.— Buritpine tHe Mov. 


The Core Seat, Fig. 15, is made open sand, with an 
allowance of 2 in, of loam on seat. 
The Core Binder, Fig. 8, is cast in one ring, and 


the divisions are partly cut through with flat cores, 
the rest being broken with ease when required. 








160 THE FOUNDRY TRADE JOURNAL. 


The Plate to carry Top Flange, Fig. 9, is made the 
same as the binder, but is wider, and recessed for 
small brackets. 

The Plate to cover Top Flange, Fig. 10, is cut in 
four equal divisions, and is roughed on the underside 
to hold the loam, when roughing and striking up 


the core. 
] 
P 




















Fie. 19.—Metuop or MovuLpine witH 
Stationary Core Disu. 


The Top Plate, Fig. 11, is cast in one ring, with 
three holes for lifting purposes; from this piate the 
core is packed down. 
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Fig. 21.—P.Lan anv Section or Tor AND 
RUNNER PLarTeE. 


It will be noticed that the core-binder plates to carry 
and cover the flanges have a wedge-shape segment, 
called a key; these must align when building the core, 
as they have to be detached with the brickwork to 
allow for contraction of the cylinder after casting. 
It will also be noticed that provision is made with 
the core binder, Fig. 8, for bolting together the 





segments; this saves making a new binder for every 
cylinder, as they are simply fastened together as the 
next core is being built. 

The Mould Binder, Fig. 12, is cut in halves, and 
requires little holding together, which is done by a 
small cramp, when building the mould, holes being 
cast in the ring at fixed centres. The top binder 
of the mould, Fig. 14, is a plain round ring, which 
keeps the brickwork intact. 
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Fie, 20.—P.Late to CARRY CORE. 











The Top Cake Plate, Fig. 16 (shown at M in Fig. 2), 
which closes in the mould, is prodded, and has 2}-in. 
half-round holes cast in for runners, and a 3-in. hole 
for the riser. Flat runners 1 in. by 4 in. are most 
suitable for flange cylinders. The core and cake 
plate can be held down by cramps, a cross or beam 
with four bearings, and fastened with slings from 
the handles of the bottom plate, or cramped to the 
outside rings. There are other ways of holding down, 
but probably the ways just named are as simple as 
any. 
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Fic, 22.—Srctionat View or TACKLE FOR 
Sanp Corp or CYLINDER. 


The faster these castings can be poured the better. 
Care must be taken that the accumulation of scum 
in the runner does not get into the casting. 

Should cores be required cast in the flanges, the 
main core would be struck level with the top flange; 
then a separate length of core above the flange should 
be made. Prints would be required in the dish for 
the bottom flange, and a-full template made for the 
top flange. 














= 

Collapsible core barrels are sometimes used for in- 
ternal flange cylinders, but it is questionable, all 
things considered, if there is any great economy in 
their use as compared with a bricked core. 

Fig. 17 shows a sectional view of an alternative 
way of moulding these cylinders. A hole is dug in 
the foundry floor, the bottom plate, spindle step or 
cross levelled, and after the mould walls are built, 
some kind of casing, or rings, are rammed around 
the brickwork, and the hole filled up to the floor level 





Fic, 23.—PLanx anp SECTION or GRIDS. 

(see Fig. 18). A core dish is used by this method 
as before, but no core spindle with fixed bottom for 
carrying the core. The core dish in this case is 
stationary, the core board revolving on and around 
the dish with the core-board spindle in an ordinary 
spindle cross. Core hinders are used as before. The 
plate which carries the core, a plan view of which 
is seen in Fig. 20, is roughed at the bottom and 





Fic. 25.—Bortom or Tor VIEW oF 
Corr Box 
bedded onto stiff loam. When bricked, struck up 


and stiffened, this is lifted out of the dish of green 
sand and stoved. The dish is not moved at any 
time. It will be noticed in this way the top flange 
is not bricked into the core, as in the former method, 
but struck off level with the flange. This is con- 
venient if cores are required cast in the flange. The 
core is lifted by three staples, as shown. 
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Fig. 21 shows plan and section of the top and 
runner plate, which has the head struck up in it, the 
finger on the bourd as shown forming the head, which 
is a Continuation above the top flange. A guide must 
be struck on this part, as also on the mould to ensure 
trueness. 

Figs. 22 to 26 show a method of making cores for 
internal flange cylinders in sand from an iron core 
box. The preparation and layout for this method is 















Fic, 24.—-Sanp Cork wHEN REMOVED 


rroM Box. 


expensive, and it is only adopted when an order is 
sufficiently large to justify the outlay, or where 
several cylinders are required to be cast each day. 
The sketches are practically self-explanatory. 

The dish for the core seat and bottom flange is 
similar to that already described, except that it must 
have guides cast on to receive the iron core box, 
which is in halves, bored, and all joints faced. 





Fic. 26. 





Tor France, 

Ordinary core harrels are used, of the right length 
and diameter, with slot holes cut near the bottom 
for passing the tee-head bolts through for fastening 
the grates to carry the sand. The circular grates 
are made in convenient length segments to suit the 
radius of the barrel, with lugs cast on with slot holes 
for bolting to the barrel. A loose flange of the same 
internal diameter as the core box, with brackets cast 
on (if required), is bedded and rammed level with 
the top of the core box, to form the top internal 
flange, 

c 
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Proceeding to make the core, the dish is levelled 
anywhere within reach of the crane and stove floor. 
A ‘thickness of stiff loam, or well-ground sand, is 
carried around the taper part of the dish; the seat 
of the band, which is slightly prodded for adhering, 
is claywashed and lowered into position, bedding itself 
into the seat, and on three packings between the 
dish and the end of the barrel to take its weight. 
A course of sand is then rammed, and the grids, after 
being claywashed, are bedded, tucked and bolted to 
the barrel. The two halves of the core box are now 
put onto the dish, and the joints cramped. Ramming 
proceeds to the top, when the loose flange is bedded 
level with the top of the core box. After being 
drawn, the core box is liberated and the core lifted 
from the dish, finished off, blacked, and stoved. 

After the cylinder is cast, the bolts and nuts hold- 
ing the grids to the barrel are released; the bolt is 
given a half turn and drawn inwards; the barrel is 
drawn, thus setting at liberty the whole of the inside 
so that contraction can take place. 








A Practical and Rapid Test for 
Adulterations in Core Oils. 


While core-making by ramming a mixture of sand 
and binder in a core-box and then baking the core is 
still generally practised, for small cores a radically 
different process is frequently used, particularly in 
America. A kind of quicksand is prepared by inti- 
mately mixing, in a suitable machine, sharp-sand and 
some vegetable oil (preferably linseed oil) in the pro- 
portion of from 30 to 100 parts of sand to one part 
of oil. The mixture, being mobile, is poured into the 
core-box to well fill the latter, and the excess is simply 
scraped off with a straight-edge drawn across the 
top of the box. Provision is made for taking apart 
the latter and leaving the fragile core on an iron 
plate on which it can be transported to the core-oven 
without injury. These oil-cores are extraordinarily 
tough when baked, and are impervious to moisture. 
They require no venting, as but little tendency to form 
gas is manifested on pouring the metal, 

Owing to the high price of linseed oil during the 
last few years, however, ‘‘Soya’’ oil, pressed from 
that Chinese bean, has been introduced and found an 
excellent substitute. The very best substitute for 
linseed oil is, however, said to be crude whale oil, 
which costs about the same as “‘ Soya”’ oil, although 
its use is objected to on account of the unpleasant 
odour emanating from the core-ovens during the 
operation ef baking. Cotton-seed oil has been used, 
but, as a large proportion of oil to sand is required, 
no economy results. 

The high cost of the fine grades of these vegetable 
oils has brought about the introduction of so-called 
core-oils. These usually consist of linseed oil as a 
base and mineral] or resin oil, or both. Experience 
has shown that the presence of the latter non-drying 
oils materially affects the cores, renders them brittle 
and subject to rapid deterioration, and is, therefore, 
undesirable. Hitherto, however, no method except 
the costly one of chemical analysis, usually impracti- 
cable in industrial plants, has been available for 
detecting their presence and amount in such oils. 
Before the Metallurgical Section of the Franklin In- 
stitute, however, Mr. A. E. Outerbridge. Junr., de- 
scribed a new test for use in cases where chemical an- 
alysis is not available. 

The basis of the method is that hydrocarbon oils 
(incorrectly termed ‘‘mineral’’) and resin oils ex- 





" a 
hibit, under the rays of reflected light, the pheno- 
menon known as fluorescence and termed in this con- 
nection “ bloom,’’ while vegetable oils exhibit no such 
fluorescence or “bloom.” All these oils appear of 
their natural colour in transmitted light. In both 
mineral and resin oils the degree or intensity of 
bloom depends on the degree of refinement of the 
oil, and is generally in proportion to its natural 
colour. Mineral oil exhibits, however, green 
fluorescence, while that exhibited by -resin oil is blue. 

Fluorescence is the property inherent in certain 
substances of becoming self-luminous on exposure to 
‘ultra-violet’ or “actinic” rays of light. Such 
rays are present to some extent in daylight, and 
under this the phenomenon can be observed to a cer- 
tain degree. As the result of investigation using the 
various forms of electric light, such as that given by 
carbon or tungsten filament lamps, by Cooper-Hewitt 
mercury vapour tubes, by ordinary and flaming ares 
and by enclosed ares, it was found that the intensity 
of bloom in bloom oils was particularly increased 
under the rays of the latter. 

That the method of detecting adulteration is effi- 
cient so far as discrimination between nature of oils 
is concerned is shown by the fact that under the 
rays of the enclosed are none of the vegetable oils 
show the slightest trace of fluorescence. On _ the 
other hand, all mineral and resin oils, except the very 
volatile products of petroleum, such as gasoline and 
petroleum ether, show marked bloom, as also do 
samples of so-called No. 1 and No. 2 lard oils, while 
pure white strained lard oil is seen to be free from 
bloom. 

Processes of chemical treatment are supposed to 
have been discovered to ‘‘ de-bloom ”’ mineral] and resin 
oils, thus facilitating their use as adulterants of the 
more expensive vegetable oils. Samples of de- 
bloomed oils of various grades and colours were ob- 
tained. Such exhibited no fluorescence in bright 
sunlight or in the light from the ordinary are. On 
exposure to the rays from the enclosed arc they are, 
however, seen to possess distinct bloom. Any kind 
of mineral or resin oil can be distinguished from any 
kind of vegetable or animal oil. Further, if the 
latter oils be adulterated with the most minute quan- 
tity of the former, the impurity can at once be de- 
tected by the method, and in many cases the nature 
of the adulterant can be at once stated. The quan- 
tity of adulteration present is determined from the 
intensity of bloom produced in oils free from bloom ; 
the nature of the impurity from the green or blue 
colour. 

By preparing a set of standards of pure linseed oil 
with one-tenth, one, two, three, four, ete., per cent. 
adulteration with mineral or resin oil, in glass test- 
tubes mounted in a suitable frame against a dark 
background, a means is provided whereby the propor- 
tion of impurity in any adulterated linseed oi] can 
be quickly determined by colour comparison gn ex- 
posure to the enclosed are Such standards furnish a 
‘* scale of fluorescence’’ somewhat similar to the well- 
known carbon colour-scale used in steel foundry 
laboratories for rapidly determining by colour com- 
parison the proportion of carbon in an acid solution 
of steel. These standards, having linseed oil as a 
base, may be used for the examination of any 
adulterated vegetable oil, but for lard oil a special 
set of standards with pure lard oil as a base must 
be made up. 

In cases where the adulteration of vegetable 
oils exceeds 10 per cent., it is necessary, in order 
to correctly estimate the exact amount of it, to dilute 
the sample with a known quantity of the pure oil. 
quantitatively determine the adulteration in this 
diluted oil, and thus in the original sample by caler- 
lation, 
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British Foundrymen’s Association. 


Formation of Newcastle-on-Tyne Branch. 





A meeting was held on Saturday, February 3, at 
the County Hotel, Newcastle-upon-Tyne, for the pur- 
pose of forming a local Branch of the British 
Foundrymen’s Association. The chair was taken by 
Mr. R. Wallis, of the Wallsend Slipway and Engineer- 
ing Company. 

Address on Foundry Practice. 

At the commencement of the meeting, some very 
interesting facts were given by Mr. R. Buchanan, 
F.R.S.A., a _Past-President of the Association, on 
“The Melting and Cooling of Iron.” Mr. Buchanan 
said that he simply wished to bring to their notice 
some facts which he hoped would lead to a good 
discussion afterwards. Touching on the genesis of 
the furnace in which they were all in the habit of 
melting iron, the earliest known furnace was 
certainly in use as early as the year 1,293. That fur- 
nace varied in size, but it was in some cases as small 
as 2 ft. 64 in.; about 2 ft. wide at the top, and, say, 
about 14 in. at the bottom. Much later than that 
period, as a matter of fact about the 16th century, 
instead of bellows there was used what was called a 
‘‘ trunk,’”’ which was a hollowed-out tree with slots 
in it. Small streams of water were made to run 
down this hollow tree, but not filling the whole 
diameter of the tree. This drew in air, and 
that air not being allowed to escape in any other 
way was used to blow the furnace. It would 
naturally be understood that a blast so obtained must 
necessarily have been charged with moisture. Still 
it was effective, and, as regards the steel they were 
able to make, this had never been surpassed, even 
with the most modern scientific appliances. 

Dealing with melting points, Mr. Bucuanan said 
that in iron, the manganese, which was an important 
constituent, did not exist as a separate compound, 
but was always allied with something else, and 
although one spoke of sulphur, phosphorus, silicon, 
manganese, and so on, actually all these constituents 
were existing in combination with others. The first 
to melt, when melting took place, was a phosphorus 
compound, which melted when the iron was still ap- 
parently in the solid condition. The next to melt 
was the silicon compound. Silicon, as they knew, 
was a very important element, because it largely con- 
trolled the condition which the carbon was going to 
exist in when the casting was cool, and according to 
the amount of silicon present. so would the condition 
of the carbon be in the resulting casting. After that 
the next to melt was the carbide of iron. 
Silicon had the function of throwing the carbon 


into the graphitic form, and if a soft casting 
was desired, the silicon should be up to a 
certain percentage, so that it might controi 


how much of the carbon would become graphitic 
and how much left dissolved as combined 
The weight of the casting would he a 
as to the amount of silicon required. Time and sili- 
con were interchangeable terms. With a light cast- 
ing cooled rapidly through the temperature at which 
the graphite alone could come out, and with a low 
percentage of silicon present, the graphite would not 
come out at all. So that with quick cooling more 
silicon was required than with slow cooling to get 
‘mn equal condition of the crystals. This was where 
he thought test bars often failed: foundrymen were 
too afraid of low silicon iron when making test bars. 

oming to. the cooling of the iron, he hardly 


carbon. 
guide 





thought it necessary to mention the necessity of 
melting and casting the metal hot. One advantage 
of melting hot was the silicon was more active In 
taking up sulphur from the iron, and at the same 
time when the iron was properly fluid it also gave 
the silicon a good chance to rise and be skimmed off. 

He was sometimes met with the remark that such 
and such an iron was a ‘ dirty’’ iron, and it had 
always appeared to him a doubtful point as to what 
a foundryman meant when he talked of “dirt.” It 
was rather a general term, and might mean either 
sand or slag, or it might be carbon or kish. He often 
discovered founders mixing up the idea of slag and 
carbon, and, sometimes, unless the slag was there in 
considerable quantities, they were not quite sure 
which was which. He was afraid there was a good 
deal more ‘‘dirt’’ in the shape of kish than was 
generally suspected, and that was obtained by using 
too much coke in the cupola. Molten iron would 
take up a large amount of graphite if it was avail- 
able, according to the temperature to which the 
metal was raised. If a lot of carbon were dissolved 
in the metal it would be found to come back some- 
how, and very often it came back where, and in a 
condition in which it was not wanted. When that 
temperature of the metal fell a number of degrees, 
and even before casting in many cases, the metal 
began to give out some of the graphite which had 
been dissolved in it. Not only that, but the very 
act of pouring the metal into the mould, and the 
jumbling of the metal in the pouring, assisted this 
separation of the graphite, and if it was not found 
running to a definite place, it was very often found 
where there were large surfaces, and usually at the 
top of the mould. The cure for that was either using 
less coke, more blast, or more scrap, otherwise 
diluting the metal to a further degree, so that there 
would not be such an amount of carbon present to 
come out before the metal was in its place. 

Sometimes foundrymen and others spoke of oxides 
in the metal. He did not believe that any grey irons 
contained free oxides. They were present in malle- 
able iron, and in steel before the addition of ferro- 
manganese, but not in grey iron. It was also a 
common belief amongst some practical foundrymen 
that No. 1 iron was stronger than the higher numbers 
such as No. 4. He thought that belief was based 
on the assumption that because No. 1 was a bit 
dearer than No. 3, whenever strength was wanted 
No. 1 should be used. The modern foundryman did 
not believe this, but there was still a good sprinkling 
of foundrymen about who did. 


Discussion. 


Mr. Gatton said Mr. Buchanan had greatly in- 
terested him. With regard to ‘ dirt,’? he had had 
to deal with this himself, and he was under the im- 
pression that the dirty iron had been mostly Scotch 
iron. But he found from Mr. Buchanan’s remarks 
that he was wrong, that it was really not dirty iron, 
but iron highly charged with silicon, and also that he 
had been putting insufficient scrap into his iron. 
He would like to know whether hot iron could be got 
with a large percentage of coke, because in his ex- 
perience he had found that if a very large percentage 
of coke were used, not hot iron, but sometimes cool 
iron, was obtained. 

Mr. Pavtin remarked that this matter of silicon 
seemed to be one from which many wide deductions 
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For instance, it had been said that 


could be drawn. 
if it were desired to get a solid casting, a certain 
high percentage of silicon would be necessary, and 
yet he had known castings not more than 3 in. square 
in section, with sponginess, which he imagined was 
largely due to the higher silicon, since the use of a 
pig-iron with lower silicon caused the trouble to dis- 


appear. It might be deduced from Mr. Buchanan's 
remarks that a No. 4 pig was really stronger than 
No. 1; but a No. 4 was broken more easily. Mr. 
Buchanan had referred to the marked influence that 
different pressures of blast had on the resulting metal. 
He (the speaker) had found that to follow out the 
lines generally laid down by most of the American 
writers, to treat the cupola to a continuous blast—a 
large volume of air—what they called a sympathetic 


blast--generally gave a very cool iron, and he 
was never sure that it was uniform, while alto- 
wether it was not a good iron for ordinary en- 
gineering purposes. It looked to him as if a 


fiercer, more concentrated blast generally produced a 
much more liquid iron in quicker time, and gave 
an altogether cleaner casting. One gentleman had 
asked about the temperature of pouring. That was 
a very important thing. Mr. Buchanan had laid 
great the fact that the iron should be 
poured hot, yet it was well-known that in a good many 
cases to pour hot would be most destructive to the 
mould. There must be a certain amount of discre- 
tion used as to how far they were to allow the metal 
to cool down before putting it into amy very large 
mould. 

Mr. Henperson suggested that it would be an ad- 
vantage always to have the small test bar. He under- 
stood that a small test bar which was cast in a small 
section would be relatively stronger than a bar cast 
in a large section. 

The Cuarrman said Mr. Buchanan had remarked 
that there were no free oxides in ordinary grey iron. 
He should like to ask whether, in his opinion, there 
were any nitrates. Finally, he would like the 
foundrymen not to lay too much stress upon what 
Mr. Buchanan had said in regard to hard castings. 
He thought the engineers and the foundrymen ought 
to work hand in hand. 

Mr. Bucnanan, replying, said that as regards what 
Mr. Gallon had said about dirty iron, he thought 
they might take what he (Mr. Buchanan) had said 
as correct—that dirt was either silicon, kish, or car- 
bon, or sand which had got adrift, and the cure was, 
as he had said, either further additions of scrap 
reducing the coke in the cupola, or increasing the 
blast. With regard to the question as to whether 
they could get hot iron with a large percentage of 
coke, he thought this was undoubtedly the case. As 
to No. 1 being more difficult to break than No. 4, he 
would like to see it. If they were out of the same 
casting it would be most interesting. If they were 
out of different castings, it was quite understandable. 


stress on 


Formation of Branch and Election of Officers. 


The Genera, Secretary (Mr. J. E. H. Allbut) said 
it had been suggested that a Newcastle Branch of the 
Association should be formed, and he hoped the meet- 
ing would agree that this should be done. Although 
so many engineering and metallurgical societies 
existed, they did not find many papers appertaining 
to foundrvmen and foundry matters given and dis- 
cussed. It should be remembered that without the 
foundry the engineering side would not be able to 
stand. It was noticeable to-day that the foundry- 
men were occupying better places in the engineering 
world. The castings required were far more intricate 
than before, and it was usual now for the engineer 
to consult the foundryman about design. He 
would very much like to see a Newcastle Branch of 
the Association formed. 
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Mr. HeEnperson proposed, and Mr. MHors.ey 
seconded, that a Branch of the British Foundrymen’s 
Association be formed. 

Mr. Gatton supported the motion, which was put 
to the meeting and carried unanimously. 

Mr. R. Wallis was proposed, seconded, and duly 
elected to be the first President of the Branch, and 


‘Mr. J. M. Wear was elected as Vice-President. 


The following gentlemen were elected to form a 
Committee, with power to add to their number :— 


Messrs, Edward Smith, C. W. Taylor, Moorhead, 
James Smith, T. P. Jones (Middlesbrough), Far- 
greave, Wear, Matthews, and Henderson. Mr. H. V. 


Rang, of 39, Albury Park Road, Tynemouth, was 
elected as Hon. Secretary of the Branch. 


Future Arrangements. 


Although this Branch of the Association is only a 
few weeks old, arrangements for the session have been 
made well in advance. On March 27, Mr. R. Wallis 
(Wallsend Engineering and Slipway Company) wull 
deliver his presidential address in the Lecture Hall 
(Y.M.C.A. Buildings), Blackett Street, Newcastle. On 
April 25, a Paper will be read by Mr. J. Smith (South 
Shields) on ‘‘ Modern Foundry Practice,’’ illustrated 
hy lantern slides; and in May a further lecture will 
be given by Mr. H. Pemberton (Midland Railway 
Company’s Works, Derby). Already there has been 
quite an inflow of new members to the Branch, which 
promises to be a robust and prosperous one. 








The Growth of Cast Iron after Repeated Heatings, 
On February 20, Professor H. C. H. Carpenter, 
M.A., Ph.D., delivered, before the Manchester Branch 
of the British Foundrymen’s Association, a lecture 
on the above subject. This lecture, with the discus- 
sion before both the Manchester and London 
Branches, will be dealt with in our next issue. 








Shipbuilding Amalgamations. 


Two important shipbuilding amalgamations have been 
announced, one being specially notable as marking the 
impending extension to the Clyde of the operations of 
the Belfast firm of Harland & Wolff, Limited. This 
firm propose to acquire the shipyard in Govan and the 
boiler and engineering shops in Lancefield Street, Gilas- 
gow, of the London and Glasgow Engineering and Iron 
Shipbuilding Company, Limited. The other change is 
the acquisition by Barclay, Curle & Company, Limited, 
shipbuilders, Whiteinch, of. the shipyard -and dry dock 
at Elderslie, owned by John Shearer & Sons, Limited. 
With regard to Messrs. Harland & Wolff's purchase, the 
circular issued by the directors of the London and 
Glasgow Company to the shareholders states that they 
have for some time considered that it would be in the 
interests of the shareholders to dispose of the undertak- 
ing, and that they have concluded an agreement with 
Messrs. Harland & Wolff, by which that firm agree to 
purchase the whole of the shares of the London and 
Glasgow Company at £9 3s- net for each £9 share fully 
paid up. The purchase is conditional on holders of a 
minimum of three-fourths of the total shares issued 
agreeing to sell their shares. The market price of the 
shares for some time past has been about £6 per £9 
share fully paid. The directors, knowing the whole 
position, have no hesitation in recommending the accept- 
ance of the offer. They will do so themselves, and 
shareholders representing more than half of the capital 
have already agreed. The business of John Shearer & 
Sons, Limited, acquired by Messrs. Barclay, Curle & 
Company, is also a very old one, having been founded 
in the middle of last century. A few years ago the firm 
got into financial difficulties, and it was resolved to go 
into voluntary liquidation, but the business has‘ been 
carried on as a going concern all the time. 
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The Rotary Fore-hearth. 





The addition of. a fore-hearth to the foundry 
cupola has the advantage of giving better and 
cleaner iron than is produced in the cupola without 
fore-hearth—a cupola in which slag is liable to flow 
out of the spout with the metal. The rotary fore- 
hearth has all the advantages of the stationary fore- 
hearth, permitting the flow of liquid meta! to be 
regulated and keeping the iron hot and free of slag. 
The iron can be poured out in a large stream instead 
of the thin stream as from the ordinary cupola. 

The rotary fore-hearth consists of the collecting 
chamber proper and the spout, the latter serving 
also as a slag separator. Two tube-shaped forms 
connect the cupola and the hearth, one being 
attached to the cupola and reaching deep into the 
inside of the fore-hearth. This tube forms the real 
passage for the liquid metal, and is proteeted by a 
refractory brick lining. The other tube is attached 
to the fore-hearth, rotates on this first tube and acts 
as a trunnion for the fore-hearth. The tube on the 
opposite side of the hearth is also hollow, and is used 
by the operator to watch the progress of the melting. 
Through this tube the connection between hearth 
and cupola can be opened in case of obstruction. 
The outer tube on the cupola side of the fore-hearth 
rests in a framework which carries the apparatus 
for tipping or rotating the hearth; the hearth is 











Fic. 1..-Front View anp Part SEcTION Fie. 
or Rotary Fore-HEARTH. 
easily rotated by means of a hand-wheel. 
Figs. 1 and 2 show a rotary fore-hearth. The 
spout b, Fig. 1, is fastened to the fore-hearth a, 


which holds the metal as it comes from the cupola. 
The spout reaches down to the bottom of the fore 
hearth and forms with the collecting chamber a 
sort of conduit through which the slag is separated 
fromthe liquid iron. “With this arrangement it is 
impossible for any slag to reach the spout. The 
collecting chamber is lined with refractory material, 
but the spout is tamped and lined with green sand 
only. The latter is easily removed and renewed with 
little expense or trouble. Practical experience has 
shown that this lining is sufficient for about ten 
pouring operations. The hollow tubes ¢, Fig. 2, form 
a support for the lining of the fore-hearth at one 


* From a Paper read hy Th. Lohe before the German Foundry- 
men’s Association at the Berlin Convention, 





end, and the other end rotates on the hollow tube d, 
which has a small projection, against which tube e¢ 
abuts. The latter tube is supported in ball bearings 


on the framework f at the cupola side of the hearth, 
while the other side of the hearth is supported in 
attached to 


the framework g. The tube the fore- 























Rotary Fork-nEARTH, SHOWING 


SECTION OF 
CONNECTION WITH CUPOLA. 


hearth, and resting on g, has a worm-wheel engaging 
a worm gearing. The tipping and rotating is 
effected by a hand-wheel working through two bevel 
gears. 

When preparing the fore-hearth for service, the 
cover on top taken off, and when returned 
hermetically closed by means of a sand layer before 
beginning the melting operation. As soon as the 
air blast is turned on, the spout is closed up by a 
conical cast-iron plug, which is covered with a loam 
coating. 

A recent departure from the usual construction 
is shown in Figs. 4 and 5. This new hearth is 
especially suited to foundries where large quantities 
of iron are poured at one time and where the fore- 
hearth could not be turned by hand, but would need 
electric or hydraulic power to rotate and tip it. 
Two cast-iron plates that serve as heads are attached 


is is 
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to the iron shell of the fore-hearth, as shown in 
Fig. 4. The outer edges of both side plates move 


respectively on two rollers fastened to cast-iron 
supports. The hand-wheel is fastened to a support 
beneath the hollow plate opposite the cupola, and 
by a simple gearing rotates the hearth. The spout 
is of the usual construction, and can be detached. — 

To prepare this hearth for work, the cover is 
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3.—Si1pe ELEVATION Fic. 4. 
or ANOTHER 


Form or Rotary FoRE-HEARTH. 


Fic. 


raised, and a man descends into the hearth. When 
emptying, after pouring, it is rotated downward so 
that the cover faces the floor and the contents can 
be dumped out without any trouble. The slag 1s 
drawn through a slag tap hole on the side opposite 
to the spout. 








Jacketed Foundry Ladle. 
By M. A. 

Supposing a foundry has to pour a casting weigh- 
ing, say, 8 tons, but the cupola only melts from 
4 to 5etons per hour, it would require nearly two 
hours to melt this quantity of iron, and the greater 
portion of the molten iron or steel would have to be 
accumulated in a suitable vessel. But it is of great 
importance that the molten metal should be kept hot 
and at the same temperature as when it leaves the 
cupola. Hitherto the accumulation of large quanti- 
ties of metal has been accomplished in three different 
ways:—(1) In the bottom of cupola; (2) in cupola 
receiver, the latter being in direct connection with 
the cupola; and (3) in an ordinary foundry ladle. 
Although every one of these three methods affords 
storage and accumulation for molten metal, 
none of them provides for maintaining the tempera- 
ture at which the metal issues from the cupola, and 
the action of chilling upon the metal becomes very 
noticeable. The method of having the molten iron 
accumulated in the cupola (i.e., a cupola without re- 
ceiver), is, of course, the least profitable, and very 
often accompanied with serious consequences. The 
tuyeres of such a cupola will have to be placed con- 
siderably higher, and as the coke bed should reach at 
least 18 in. to 24 in. above the tuyeres, consequently 
for every heat from 4 to 5 ewts. more coke will be 
required for the bed. Further, if a large quantity of 
metal has to accumulate in the cupola, naturally its 
volume will rise, so the level of the melting zone 
will be raised, and after tapping the metal a similar 
drop or lowering of the melting zone will result. 
Finally, the metal in the bottom of the cupola, and, 
therefore, far below the tuyeres, receives no further 
heating, and can be kept in an open ladle for quite 





LONGITUDINAL SECTION OF LARGE 
Rotary FoORE-HEARTH. OF 


a considerable time in the same condition and tem- 
perature, provided the metal is covered with charcoal. 
The metal accumulating and kept in the bottom of 
the cupola is subjected to all kinds of impurities, 
quite apart from the fact that the storage demands 
great care from the furnace man, and the chances 
of bursting the shell or even the bottom of the cupola 
(especially with a drop bottom) are considerable. 








Fic. 5.—CRross-skEcTION 
HEARTH 
SHOWN IN Fic, 4. 


Cupolas with receivers attached are frequently 
found in use. Strictly speaking, receivers are called 
upon to perform two duties, namely, to accumulate 
the molten metal and to act as a mixer in order to 
get a more uniform mixture from the various charges, 
which, even when using the greatest care, can never 
be of absolutely equal composition. One more im- 
portant factor, however, remains yet to be accom- 
plished by every receiver, namely, maintenance of 
the metal at the same temperature at which it leaves 
the cupola, or, at least, the prevention of chilling of 
the molten metal. In the usual type of receiver pro- 
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Fie. 1. 


vision is made for keeping the top (the space above the 
metal) at a certain high temperature. The heat 
thus created in this portion of the receiver is of 
very little importance, because the chilling action 
and lowering of temperature of the metal begins at 
the bottom and round the walls, which regions are 
without any provision for further heat supply. On 
tapping the receiver, the metal, which by this time 
has cooled down considerably, finally passes into the 
pouring ladle, with a further drop in temperature. 
Further, the initial cost of cupolas with receivers 
is usually 15 per cent. to 20 per cent. higher than 
without receivers, and likewise cupolas with receivers 
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demand more care and cost of repairs than cupolas 
without receivers. 

From the foregoing it will be seen that in many 
instances it would be of great value to have a re- 
ceptacle, not only combining the receiver and pouring 
ladle, but also keeping the metal approximately the 
same temperature as that at which it leaves the 
cupola. An apparatus to fulfil these requirements is 
illustrated herewith. 

The ladle, which is made of cast steel, is surrounded 
up to the level of the trunnions with a jacket, thus 
leaving a space of from 1 in. to 2 in. Into this 
hollow space a continuous supply of hot gases is 
introduced, the latter being obtained from the waste 
gases of the cupola or from some type of mould drier. 
The hollow space extends over the whole area of the 
ladle-bottom with the exception of a few supports. 
These supports are cast on the ladle and jacket re- 
spectively, and machined on the face in order to 
ensure a uniform seating of the ladle all over. The 
comparatively narrow space between the ladle and 
jacket gives rigidness to the whole apparatus, and 
two further rows of facings all round give additional 
strength when tipping the apparatus for pouring. 
This arrangement, apart from a few bolts, will do 
away with any riveting, and as the ladle and jacket 
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are of absolutely circular shape, the process of machin- 
ing the facings is greatly simplified and facilitated. 

The escape of the gases, after having heated the 
ladle, can be arranged in the form of a single outlet 
similar to the inlet, or by means of openings spaced 
at certain distances all round between flange of ladle 
and top of jacket. The trunnions, which of course 
are provided with the usual gearing for tipping the 
ladle, are bolted to jacket and ladle by means of 
specially strong bolts. The ladle is also provided with 
a cover or lid, not shown in the illustration. 

This type of pouring ladle and receiver combined 
is said to be suitable for carrying from 3 tons up to 
25 tons of metal. The temperature of the gases is 
from 400 degrees to 500 degrees Fah., and, there- 
fore, the accumulation can extend over several hours 
without the metal being. affected by chill. A casting, 
for instance, weighing 15 tons, could easily be poured 
from such a jacketed ladle, even if the cupola were 
only melting at the rate of from 4 to 5 tons per 
hour. : 

By means of a well-regulated mould drier, 10,000 
cub, ft. of air can be heated up to 500 degrees Fah. 
per hour, and this requires the trifling amount of 
not more than 28 lbs. coke, which would be, in the 
above instance of a 15-ton casting, equal to about 
1 ewt. of coke. This device was the subject of a 
recent. patent. 








Mr. F. W. L. Crarx has been elected chairman of 
the Globe Pneumatic Engineering Company, Limited, 
in place of Mr. S. N. Griffiths. Mr. Clark’s father, the 
late Mr. R. I. Clark, was founder and first chairman 
of the company. Mr. Griffiths retains his seat on the 
board as vice-chairman. 
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Metallurgy. 


By Ad. Fenchel, D.Sc. Translated by H. J. 
Morris, L.D.S. (Eng.). London: John Bale, Sons & 
Danielsson, Limited, 83-91, Great Titchfield Street, 
Oxford Street, W. 

We have here a metallurgical work which is 
somewhat distinct from most of the volumes appear- 
ing under that title. It is offered as a text-book 
for manufacturers, foremen, and workers in the metal 
industries, and gives special consideration to dental 
metallurgy, one of its chief objects being to instruct 
readers who are not able to understand the scientific 
literature on the subject without preliminary studies. 
It is intended to give them exact data about their 
working materials and the results of modern metal- 
lurgical research. At the opening an instructive 
portion deals with the internal structure of pure 
metals and of alloys; the analysis of metals 
is discussed at length, and the physical properties of 
metals are next considered. At some points, how- 
ever, particularly on the thermic analysis of metals, 
the mass of detail and explanation will probably be 
bewildering to the reader ‘‘ who is not able to under- 
stand the scientific literature on the subject without 
preliminary study.’’ The conclusion of the first part 
of the book deals briefly and in clear and simple 
manner with the chemical properties of metals. 
The second part describes all the known properties 
of metals which the author regards as important, and 
the description of each alloy is accompanied by com- 
plete diagrams, arranged in atomic percentages, 
while a guiding line is added to those diagrams which 
makes it possible to read off the weight percentages 
without further trouble. The general treatment of the 
alloys considered is fairly simple, but the purely 
practical man will probably experience the difficulty 
that too much has been Jeft for the diagrams them- 
selves to express. This would have been _ ob- 
viated by a clear exposition of the equilibrium dia- 
gram, which would have placed the book on a 
far more practical basis; for there appears to be 
pre-supposed a knowledge of metallurgy and chemis- 
try which may be comparatively elementary to the 
engineering student, but is often not possessed 
by the worker. The task of bringing such a subject 
down to the level of those who are not to a consider- 
able extent versed in the scientific side of the trade 
is admittedly a difficult one, and we are not dis- 
posed to harshly criticise the author’s efforts on that 
score. The book is a distinct advance on the usual 
elementary text-book, though there is room for im- 
provement at points. Further, the addition of a 
somewhat long list of errata mars the appearance of - 
the work, a defect which, of course, will be remedied 
in future editions. 


Mechanical Engineers’ Price Book. 

Edited by Geoffrey Brooks. London: E. & F. N. 
Spon, Limited, 57, Haymarket, W. 

This is a useful little book for mechanical and con- 
structional engineers, giving as it does the prices of 
a great variety of materials, ranging from such 
items as set screws to roof trusses and similar 
materials. The matter is divided into four sections, 
these being (1) constructional work; (2) materials 
and sundries; (3) pipes, tubes, connections, fittings, 
ete.; (4) power: generating and transmission. In 
each section the various items are alphabetically 
arranged, and cross references are made where they 
appear likely to be useful. There is also a detailed 
index at the end of the book, rendering quick refer- 
ence easy. 
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Green Sand Moulds without Patterns. 


The making of moulds without patterns is most 
largely practised in loam moulding, in which case 
the dimensions of the bodies to be moulded are 
practically “unrestricted, whereas in sand moulding 
by means of templets the articles are mostly shallow. 
Owing to the comparative scarcity of skilled moulders 
at the present day, this method of moulding is 
declining in importance, though of late it would 
seem that intelligent moulders are taking greater 
interest in it again. So far as the manufacturer is 
concerned, the production of the casting is naturally 
the main thing; and the method of moulding in 
question is undoubtedly the cheapest where the 
probability exists that only one casting will be 
required of the same kind, and where the dimensions 
are so large that the making of a pattern is attended 
with difficulty and increased expense. In every case 
the question of cost plays the leading part nowadays, 
and an accurate calculation should be made before 








Fie. 1. 


hand as to whether it is cheaper to make the mould 
from a pattern or without. This being settled, the 
work can be performed more quickly than with a 
pattern, always provided skilled moulders are avail- 
able. In the absence of the latter, those founders 
who have not made a special study of this particular 
branch may gain some information from the follow- 
ing particulars and sketches relating to the progress 
of the work. Greater demands are made on the 
intelligence of the moulder, since he is required to 
be able to work from drawings, but since the mould- 
ing machine has relieved the sand moulder of the 
mechanical part of his work, it is essential that he 
should become accustomed to work of a 
character in his trade. 

The appliances required are of 4 simple nature, 
and the items of general expense, such as_ bricks, 
loam, sand, fuel, etc., are much smaller than in loam 


higher 








moulding, apart from the circumstance that mould- 
ing with a templet in green sand can be got through 
much more quickly than in the case of loam, since 
it frequently happens that loam moulds require to be 
dried after each stage of the process. 

Take, for example, the bedplate shown in Fig. 1, 
of the kind used in many large iron works and 
engineering works; the dimensions frequently attain- 
ing 30 to 60 ft. in length, and about 15 ft. in width. 
The details, such as ribs, webs, recesses, oil collectors, 
ete., will, of course, vary from those shown in the 
illustration, which is merely intended to represent 
them as a whole. The casting consists of a flat plate 
with the two guide slots, s, which are stiffened on 
the bedplate proper by the central ribs, m, and lateral 


ribs, i. As can be seen, the making of a pattern of 
the dimensions specified would be a very expensive 
matter. Making up the mould by means of the 
pattern would also involve great difficulties in getting 
the sand rammed with sufficient firmness to stand the 
weight of 10 to 20 tons of molten tron. On this 
account a hole is provided at a, Fig. 1, to enable 
the surface to be rammed, and the cheeks of the 
slots s to be sufficiently under-rammed. This done, 
the hole in question is filled up with sand, which is 
sleeked off in the usual manner, the top box being 
then rammed on, and after the pattern has been 
emptied the projecting mass of sand, a, is cut away. 

Fig. 3 shows the mould being prepared with the 








templet, for the same casting. The templet, L, is 
really the sole pattern required, and is shown in 
course of drawing through the mould, which it sleeks 
and compresses. In preparing the casting bed, a 
hole of sufficient size is dug in the floor, small coke 
being placed in the bottom, and a number of straw 
ropes laid in various directions to enable the gases 
to find a way of escape. A thick layer of sand is 
rammed over the foundation material, and this in 
turn is covered with loosely rammed moulding sand 
in which the mould is drawn by means of the 
templet, I, as shown in Fig. 3. The templet may be 
of ordinary thick wood, and is preferably shod on the 
lower edges with sheet iron, as indicated at p, Fig. 3, 
to protect it from wear; and, in such event, the 
rearward edge can be chamfered, which facilitates the 
work and improves the sleeking. At = a special 
tongue, which goes deeper than the pattern, is drawn 
through the sand, to provide room for the specially 
shaped slot core, k. The bottom member of this core 
is made particularly wide, so as to afford a firm 
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support. This arrangement also obviates the 
necessity for using heavy core spikes, which are 
always a source of trouble in planing the slots, the 
spikes being glass-hard and increasing the cost of 
planing. The H-section cores shown in Fig. 3 are 
fastened by spikes driven in at the sides, where 
they do not affect the casting, and can be removed 
at once in planing. The ends of the templet shape 
out the supporting surfaces for the moulding box 
at each side, though this part of the work can 
easily be done separately. 











Where it is feared that the sand at the sides may 
give way under the heavy weights used for holding 
down the box, iron supports (trestles) should be 
embedded, as shown in Fig. 2, to support the box 
and weights. The cover box itself is laid on the 
previously rammed sand and hammered, its position 
being secured by iron or wooden wedges. The end 
surface of the mould is sufficiently represented at 0, 
Fig. 4. The two rectangular holes shown above o are 
the pouring gates, which are connected by a channel 
and open into the sides of the slots at the bottom 
of the mould. The cover box is provided with a 
single pouring gate opening into the said channel. 
Fig. 4 also shows the central rib, m, and the lateral 
ribs i. The simplest way of making these is by 
embedding patterns before shaping the mould with 
the templet, though some moulders prefer to recess 
them with chisel and gouge, especially when the 
patterns represent waste. When the mould is ready, 
the cover box is laid on, sufficient play being allowed, 
and a fire is then built on the cover in the usual 
way. The cores are inserted in the dried mould, 
and the metal is poured in. This method of making 
moulds without patterns can be employed for a 
variety of castings in green sand, provided they are 
not too deep, and consequently it deserves better 
attention at the hands of the founder.—(Kisen 
Zeitung.) 








A Case-hardening Hint. 


In case-hardening it often occurs that whereas cer- 
tain parts of the surface of the piece in question 
require to be glass-hard, there are other parts which 
it would be of great advantage to retain soft, either 
on the score of strength or in order to operate 
thereon after the case-hardened surface has been 
quenched. A case of this kind occurred recently in 
the production of certain lathes. In the specification 
it was stated that the mandrels must be made with a 
hardened cone to run in a hardened bush in the front 
bearing of the headstock and also the surface of the 


after-end of the mandrel must serve as a _ thrust 
bearing, and must, therefore, also be hard. The 


mandrel is shown in Fig. 1, the parts requiring to 


re 





Fic. 1. 


MANDREL, CASE-HARDENED. 


PARTLY 
be hard being indicated by thick lines. The after 
bearing was formed of a loose cone sliding a tight fit 
onthe seating A, which was feathered to receive it, 
this cone having its taper sloping in the opposite 
direction to that on the front end of the mandrel, 
and working in a hardened bush in the after bearing 
of the headstock. 

It is obvious that to ensure accuracy the screw on 
the nose of the mandrel, the facing B on which the 
chucks and other attachments depend for their truth, 
and the taper bore to receive the live centre, must 
be finished with the mandrel running in its own bear- 
ing. The first mandrel made was accordingly finished 
completely as regards all parts except those named 
above. The bearing bushes and the loose cone were 
finished and hardened, after which the headstock was 
assembled sufficiently to enable the mandrel to be 
run. By using a low-speed to avoid any seizing on 
the mandrel cone, the nose and its shoulder and the 
taper were then finished. The featherways having 


been sunk, the mandrel was cased in the ordinary way, 
when 


and sufficiently impregnated was carefully 
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quenched. Every care was used to avoid distortion, 
but nevertheless,. the mandrels invariably warped, 
and since the whole surface was hard, it was im- 
possible to correct the errors by any lathe operation. 
Grinding was tried, a small aliowance being left for 
the purpose, but was found to be difficult and expen- 
sive, and generally unsatisfactory. The difficulty 
was successtully got over in the following way, che 
method employed being applicable to all case-harden- 
ing work. 

‘The new mandrel was first of all ‘‘ roughed 
out” all over to within 1/16 in. all over of 
finished size, i.c., 1/16 in. was left to come off all faces 
and } in. off all diameters. The front cone bearing 
was next finished with the exception of leaving about 
5/1,000 in. on the diameter for the final grinding. 
The hole for the live centre was left blank. The 
mandrel was baked in the case-hardening compound in 
the usual way, sufficient to carbonise to a depth of 
about 1/32 in. all over. After baking, the mandrel 
was allowed to remain in the muffle with the heat cut 
off until cold, this thoroughly annealing it. It was 
then removed, and when thoroughly cleaned of all 
dirt and scale was put back in the lathe and reduced 
all over to within a few thousandths of an inch of 
absolute finish. By this process the cased. portion 
surrounding the parts which were ultimately required 
to be soft, was entirely removed. The mandrel was 
then carefully re-heated, and when the required tem- 
perature was reached, quenched in the usual manner. 
Since the only parts now remaining whigh had been 
exposed to the case-hardening agent were the conical 
front bearing and the after-end, it follows that these 
were the only parts subsequently hardened by the 
re-heating and quenching. After another thorough 
clean the mandrel was placed in the grinding machine 
and the cone was finished. It was then removed to 
the lathe, the cone being run in a fixed steady rest 
set up near the headstock. The carrier was placed 
on the unfinished nose and between the nose of the 
mandrel and the driver-plate a piece of wood attached 
to the lathe was inserted to prevent the cone slacken- 
ing back out of the steady rest under the pressure 
of the dead centre. The shank of the mandrel was 
then screwed in the appointed places and finished 
true all over. After the featherways had been sunk 
it was assembled into its own headstock and the nose 


was screwed, the shoulder faced up and the hole 
from the live centre roughed and finished. In this 


manner a perfectly accurate job was made. 

A further objection to case-hardening any piece all 
over lies in the fact that, if there are any thin 
parts or sharp edges, these are likely to become 
converted right through, the result being that after 
quenching, such parts are exceedingly brittle. An 
illustration of this effect may be found in the cups 
of an ordinary cycle ball-bearing, the walls of which 
are very brittle. Again it was found in the éase 
of the first mandrel described above that the edges 
of the screw threads were extremely brittle and 
liable to chip, this being particularly so in the fine 
threads. This objection was, of course, entirely re- 
moved in the case of the mandrel, by the process 
described. 

It was also found that ball-bearing cups made on 
similar lines were a great improyement on those made 
in the old manner. In the case of these cups the 
ball race was first finished within grinding allow- 
ance, the outside of the cup being left 1/16 in. 
‘“‘full’’ all over. The cups were then cased and an- 
nealed as described for the mandrel; after which the 
outsides were reduced to within a few thousandths 
of the finished size, and the cups re-heated and 
quenched. The ball races were then ground out true, 
and the outside of the cup finished, the result being 
a glass-hard race and soft backing. 
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Pellets and Segregation in Jron Castings. 





Before the Lancashire Branch of the British 
Foundrymen’s Association, on Saturday, February 
3, at Manchester, Mr. F. Penlington (President of 
the Branch) in the chair, a Paper was read by Mr. 
E. L. Rhead, M.Se.Tech., of the Manchester School 
of Technology, on ‘“ Pellets and Segregation in Iron 
Castings.” 

The segregation and concentration of the constitu- 
ents of cast iron had, said the lecturer, an important 
bearing, not only on the characteristics occasionally 
displayed by iron when some extraordinary features, 
such as pellets, etc., were prominent, but also on its 
ordinary properties. If no separation occurred, the 
use of cast iron for the purpose for which it was now 
employed, would be impossible. The complex nature 
of the material was now weli known, and the names 
of its constituents had become common words in use, 
but many foundrymen who talked freely about them, 
did not appreciate the manner in which the sub- 
stances occurred, nor the quantities. Quotations of 
the percentage composition of cast iron were in every 
man's mouth nowadays, but it was doubtful whether 
everyone appreciated the meaning of the quantities 
he talked about. The silicon, carbon, and other con- 
stituents were thought of as existing as simple indi- 
vidual substances, whereas they did not. Chemical 
combination completely destroyed the specific proper- 
ties of the elements combined; the compounds had 
properties of their own, differing entirely from the 
separate elements, and they caused the metal to de- 
part widely from the condition of wrought iron. For 
example, carbon formed a carbide which was generally 
represented as having the composition Fe,C. 
Fortunately, the whole of the carbon present 
in the iron was not in the combination, otherwise 
when pig-iron contained 34 per cent. of carbon 
there would be very little iron left. But 
while such of the carbon as existed m combination 
produced 15 times its weight of carbide, which had 
a definite existence and was present in that form, 
the remainder of the carbon separated out in the 
form of graphite. Silicon formed a silicide on which 
the silicon was only one-third of the compound. 
Phosphorus gave a greater amount of trouble, and 
of the possible phosphides the two best known were 
Fe,P. and Fe,P,., containing respectively 15.5 and 31.1 
per cent. of phosphorus. Sulphur formed a sulphide 
of which 36.3 per cent. was sulphur. Speaking 
generally, something like 5 to 7.5 per cent. of silicide, 
12 to 14 per cent. of carbide, and 10 per cent. of 
phosphorus might be: present in an ordinary casting. 
Thus to get at the actual amount of iron in 
the casting it was necessary to deduct approximately 
314 per cent. of the total mass, and the remaining 
two-thirds would include the graphite. 

To put it in concise form, the properties of the 
metal would depend on the readiness and completeness 
with which these bodies mixed with each other and 
with the remainder of the metal, both when molten 
and after cooling. If they were completely soluble 
and no separation occurred, the metal would have a 
uniform structure; if separation occurred the struc- 
ture would not be uniform. 


Saturation and Super-Saturation, 


A solution was formed by the dissolving of one body 
in another—it was usual to refer to the larger of the 
two bodies as the solvent—and the mixture was said 
to be saturated when under the existing conditions, 
no more of the substance would dissolve. This point 
might be arrived at in two ways: (u) By adding the 
dissolving body until no more was taken up; (b) by 


altering tl conditions so that under the new condi- 
tions the solution was saturated. A super-saturated 
solution was produced when the solution was cooled 
down perfectly quietly without disturbance, and was 
in such a condition that if an additional portion of 
the substance were dropped in, the excess of material 
dissolved in it would fall out almost immediately. 
It was interesting to know that whilst solids dis- 
solved in liquids in larger amounts as the tempera- 
ture rose, it was equally true that gases dissolved in 
metals to a greater extent at high temperatures than 
at low temperatures. In pig-iron there were a number 
of substances which were dissolved mutually by each 
other. Each was exerting a certain influence on the 
retention of the other substances in solution and if 
any one was taken out its removal would affect the 
solubility of the others. If one of the substances were 
increased in amount the solubility would also be 
affected — either diminished or increased, as the case 
might be. The presence of a substance in solution 
had the effect of lowering the melting point of the 
solution. into which it entered, and as an instance 
might be taken the case of common salt. 


Complicated Changes in Casting. 


The complex nature of cast iron caused the changes 
to be complicated, and the raising or lowering of the 
mean melting point would be dependent on all the 
constituents. Such a system had not been fully in- 
vestigated up to the present, and it would be seen 
that the possibilities were very great. As the tem- 
perature fell the excess of one constituent after another 
might separate, and the withdrawal of these from 
the main mass might cause a separation of others, 
either separately or in solution, leaving at each step 
a fusible residue constantly depleted of the bodies of 
higher melting point. The greater the range of tem- 
perature over which this occurred the greater would 
be the degree of separation possible. Quenching and 
rapid cooling prevented the completion, of the 
changes, but they might be recommenced and com- 
pleted by heating to the temperature at which it 
was arrested, as in annealing. The highly complicated 
structure of cast iron was due to these causes, and 
its strength, uniformity and other properties were 
dependent on the selection of a mixture that under 
the conditions required would give the structure 
required. 


Classification of Separated Bodies. 

The separated bodies that occurred in a cooling 
mass might be regarded as of two orders: (1) Those 
that separated from a saturated solution, becoming 
solid before the bulk of the material; (2) those that 
were left liquid as the bulk of the material solidified, 
or they might be regarded as rejected by the solidifica- 
tion of the other constituents. The second class might 
be sub-divided into those left fluid, and which solidify 
as a whole, and those that separated after solidifica- 
tion. He would deal first with those in the first class, 
comprising bodies which had a high melting point 
and low solubility. 

Graphite.—This occurred in a separated form in 
the softer types of cast iron. When cast iron was 
in a perfectly melted condition all the carbon present 
was in solution. Metal in the ladle often contained 
less carbon than the original mixture, due to the pig- 
iron having been produced and saturated with carbon 
at a higher temperature than was attained in the 
cupola. Often, when standing in the ladle, the molten 
metal threw up a scum; the graphite was separating 
while the metal was cooling, and being comparatively 

















THE F@UNDRY TRADE JOURNAL. 171 





light was floating up. Its production poiated to the 
fact that the metal contained more carbon than it was 
capable of retaining at the temperature at which it 
was being cast, and that it was not suitable for 
making strong castings. Even when,poured the 
graphite would continue to separate; as long as the 
material was fluid the graphite would collect and 
rise to the highest attainable point. After solidifi- 
cation had commenced the remaining ‘carbon would 
separate in the usual manner; that is to say it would 
remain distributed through the iron, and the size 
of the flakes would depend on the rate of cooling. 
Such metal might make satisfactory thin castings, 
providing the separated graphite could be got rid 
of by allowing it to pass into a riser, or head, or in 
a similar way. When the carbon was not separated at 
the pouring temperature, the metal might enter and 
fill the mould completely without any separation 
taking place, but as it cooled the saturation point 
was passed and a deposit of carbon commenced. 
Nuclei were first formed, and on these further deposits 
took place as the temperature fell and the saturation 
limit was lowered. This would continue as long as 
the metal was sufficiently hot to permit of free move- 
ment, and it produced coarse graphite. Carbon 
concentration occurred in the vicinity of the graphite 
flakes, but as the freedom of movement became more 
restricted the carbon particles could not be readily 
transmitted, and fresh centres of deposition resulted, 
producing finer graphite. This continued till cooling 
was completed. When the saturation limit was not 
reached till the metal had cooled considerably, and 
freedom of movement of the particles was restricted, 
coarse graphite did not form. If at any stage the 
liberty of movement was arrested, as by cooling, the 
condition of the constituents remained as it was at 
the temperature at which it was arrested. Slow 
cooling, therefore, permitted the most perfect 
separation. 

Certain bodies, such as silicon in some forms of 
combination, promoted the decomposition of the car- 
bide and lowered the saturation limit, thus promoting 
the formation of graphite, and irons yielding kish 
were usually high in silicon. 

Effects on Casting.—The separation of this lighter 
body, occupying a larger space than it did in solution, 
helped to compensate for the contraction which took 
place as the metal cooled, and thus prevented the 
development of internal stresses of as great a magni- 
tude as would otherwise be produced. The separation 
of the temper graphite that occurred when the 
separation was recommenced and completed in soften- 
ing and annealing processes was responsible for the 
increase in size of the casting which took place when 
thus treated. The action of the silicon in promoting 
decomposition of that carbide and separation of the 
graphite was well shown by the absence of graphite 
from white irons, and the retention of the carbon as 
carbide; further, by the lower temperature at which 
the separation recommenced when irons containing 
more silicon were heated in the process of annealing. 
bic following striking figures by Charpy showed 
this :-— 

Temperature at which 


Percentage of Carbon carbon began 
silicon present. contents. to separate. 
Deg. Cent. 
0.07 3.60 Tis0 
0.27 3.40 1,109 
0.80 3.25 800 
1,95 3.20 650 
2.10 3.30 650 


In the last case 85 per cent. of the carbon was de- 
posited by six hours’ heating. 

Phosphorus.—Next to be considered was an element, 
the segregation and concentration of which played a 
very important part in determining the strength and 
character of iron castings. That was phosphorus. 





Phosphide of iron was the most fusible constituent 
of the iron, and consequently lowered the melting 
point of iron solutions into which it entered to a 
greater extent than any other substance present. It 
was completely dissolved by cast iron when the metal 
was in the molten state. lron free from carbon would 
retain phosphide in solution up to 1.7 per cent. of 
phosphorus, and in order that the carbon should 
produce the separation of the phosphide it must be 
present as carbide in the solution; as graphite it 
had no effect. Silicides retarded the separation, and 
much of the phosphide might be retained in solution 
till some of the graphite had been separated. As 
the temperature fell the excess of phosphide formed, 
with the other fluid portions of the metal, a liquid 
which had a very low melting point; this liquid con- 
tinued to deposit some of the constituents with a 
higher melting point, became enriched in phosphorus 
and remained molten till the final solidification. 
Consequently, in general, it occupied middle areas in 
the course of solidification, which might unite and 
form a meshed network, showing up in patches on the 
surface of the metal. The continuity of these would 
depend upon the amount of phosphorus, the composi- 
tion of the metal, and the rate of cooling: If they 
were continudus the properties of the casting would 
be dominated by those of the phosphide; it would be 
brittle when cold, weak when hot, and it would also 
be harder. The brittleness unfitted such castings for 
strong machinery or where jarring and vibration had to 
be encountered ; the weakness might lead to fracture 
while cooling. The inference to be drawn was clear. 
In strong, close-grained castings, the silicon contents 
of which were kept low to ensure closeness and 
strength, phosphorus must be kept low. In some 
cases for great strength, 0.2 or 0.3 was the maximum. 
He might point out here the tendency manganese 
had to produce a carbide, and for that carbide to re- 
main in solution in the metal had the same effect as 
the carbide of iron; it tended to promote separation 
of the phosphorus in the same way and bring about 
a weakening of the material. 


Formation of Pellets, 

The relative behaviour of carbon, silicon, and phos- 
phorus would explain the vagaries observed when 
examining different samples of cast iron. In some 
cases a singular but well-known effect was produced, 
viz., the formation of pellets. These sometimes 
occurred in the metal, occupying a kind of cell which 
they did not completely fit, a distinct crack being 
visible. That was due to the fact that the phosphide 
had collected into a pellet while the metal was soft 
enough tobe moulded round it. In other cases, they 
were found loose in cavities in the casting, and these 
were produced in a somewhat different manner. 
During the solidification, so long as there was a clear 
way through between the crystals, the pressure 
squeezed the fluid metal into any cavity that might 
exist. : 

The lecturer produced a number of samples, and 
explained that he had made analyses of their compo- 
sition, and also of the composition of the metal in 
which they were found. In all cases the percentage 
of phosphorus present in the pellets greatly exceeded 
that in the metal. 

There was one other case in which the separation 
of the phosphide produced trouble. The difficulties 
in drilling and machining arising from the hardness 
of the imbedded pellets, and their tendency to drop 
out, was well known. In very thin castings it was 
usual to employ highly phosphoric iron in order to 
secure perfect running and perfect shape in the cast- 
ing. If the metal cooled as it was running over the 
surface of the mould, as it must naturally do, it fol- 
lowed that the least fusible portions would be first 
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abstracted, leaving the more highly phosphor-c 
fusible metal to go forward. This would result in 
the part furthest from the runner being more phos- 
phoric and harder. 

There might be, as happened once within his 
knowledge, two streams of metal flowing in under 
conditions which made the filling of the mould com- 
paratively slow. The two streams had to come 
together and unite. In drilling a number of small 
holes, one part of the casting was found to be hard 
always where the metal went last, the result of the 
increased phosphide left in the part of the metal 
which had finally filled the mould. Under such cir- 
cumstances, the metal was fluid enough to amalga- 
mate properly at the point of junction, but there was 
a hard place across the junction, owing to its being 
more highly phosphoric. 

Sometimes in the interior of pig-iron there were 
found portions of a different character from the out- 


side of the sample. Such a case he investigated 
and got the following percentages :--The outside 
metal: Silicon, 2.7; phosphorus, 0.378; sulphur, 


0.073. The inside: Silicon, 2.7 (the same); phos- 
phorus, 0.49; sdlphur, 0.096. The figures followed 
the same sequence as in the case of the pellets con- 
tained in the iron. It pointed to the fact that under 
certain conditions the impurities might collect in the 
centre of the pig-iron instead of being uniformly dis- 
tributed. 


Discussion. 


Mr. D. Corpinciey asked whether sulphur could 
be made into a gas and come off from the iron? 

Mr. Rueap said sulphur was not volatilised in melt- 
ing iron. He had not had time at that meeting to go 
into the question of sulphur segregation, and it really 
collected in a somewhat different manner. He 
thought Mr. Cordingley wished to be clear about the 
cause of holes when sulphur was present. It was 
due to the fact that the presence of sulphide of iron 
increased the solubility of the gases in the metal, so 
that in cooling down there was a greater liability for 
holes to be produced, as the result of the separation 
of the gases. 

Mr. '. W. Mark.anp asked whether when the metal 
was poured into the mould, and a scummy surface 
was seen, was that caused by the carbon separating 
from the iron ? 

Mr. H. SHersvrn (Secretary) said he understood 
that apart from the question of fluidity, the reason 
why it was customary to use an iron high in phos- 
phorus for the production of light castings was 
economy. trons with 1.5 per cent. of phosphorus 
were the cheapest irons they could get. He had 
experimented with irons of a lower phosphorus con- 
tent, and got equally good results. 

Mr. W. H. SHersurn remarked that Mr. Rhead 
had referred to places where the hole did not fit the 
pellet. He did not quite know how Mr. Rhead ex- 
plained that, because it seemed to him if the pellet 
were formed when the metal was cooling the hole 
would always be similar in size and shape to the 
pellet. One or two of the pellets produced looked as 
'f they had cooled and then been thrown somewhere 
else in the middle of the mass and got held there. 

Mr. Rueap replied that the pellets were absolutely 
loose inside the hole. 

Mr. W. H. Suersurn said when iron fell to the 
bottom of a sand mould it was bound to gather 
something round it which would prevent it from melt- 
ing again, and it would be thrown further into the 
mould. That was his only explanation. 

Mr. J. Sruwxiss said he did not quite agree that 
foundrymen were prejudiced against the intrusion of 
chemists ; on the contrary, their advice was very wel- 
come. But one reason why the chemist was not more 


employed was that the work became standardised and 
commercial considerations checked experimental work 
to some extent. It was costly, and whether the mix- 
ture came out as anticipated or not the castings had 
to be sold; they could not be put on the scrap heap. 
With regard to pellets being formed, on a recent occa- 
sion he noticed a head of about 60 Ibs. weight sink 
rather rapidly and form a cavity in the centre, and 
into this cavity innumerable little mouths opened and 
ejected at a very high temperature, small por- 
tions of metal, which formed pellets. These pellets 
were retained at the end of each mouth that opened. 
Perhaps Mr. Rhead would explain the cause. With 
regard to the minute hard specks on the surface of 
small castings that showed up in machinery, he attri- 
buted that to faulty runners or gates, and had proved 
this to his satisfaction on several occasions. 

Mr. Rueap, answering Mr. Markland, said the scum 
which formed in the running of a casting was exactly 
like that which formed in the ladle, with the excep- 
tion that some oxide was also formed which, of course, 
had separated as a scum on the surface of the stream 
of metal. The fact that graphite showed up badly in 
one particular place had been referred to. Sometimes 

in fact, very often—they found with light castings 
which were run with a highly siliceous metal, that they 
had a kishy surface on the metal—perfect plates of 
graphite, which could be distinctly seen, separated 
from the metal. The reason why phosphoric iron 
was so cheap was that there was such a large amount 
produced, and it could not be used for anything but 
foundry purposes; an outlet had to be found for it, 
and it could only be used for castings which required to 
be light. Perhaps it would be better to say there 
were certain classes of iron which contained too little 
phosphorus to be used for steel making, and too much 
phosphorus to be used for anything but foundry pur- 
poses, It was said that castings could be made 
with iron containing little phosphorus. Quite true, 
but the metal had to be got hot, and the castings 
were not quite of the same quality as when made with 
phosphoric iron; they did not run so well, and the 
melting point of the metal was higher. Perfectly 
soft castings could be made if the metal could be 
got hot enough to run; phosphorus enabled the 
metal to be run at a lower temperature. That was 
the whole point. Its application to the manufacture 
of hollow ware was well known. 

It was said, quite correctly, he continued, that on 
the surface of castings it was possible to have pellets 
that were not of the nature that he had referred to, 
but they would find that in such cases the 
pellet was embedded in the iron, and there was only 
a little mark round the outside, just a little hollow 
round the point where the pellet was. Very often the 
pellet had got properly embedded in the iron, and 
was held by the iron, simply because the hot metal 
had re-dissolved the solidified surface and had united 
to it perfectly. Pellets of that sort were got from 
splashes. But the other pellets he had referred to, 
which were embedded in the castings, were not of 
that nature at all, and could not possibly be produced 
in that way, for the simple reason that if they were 
due to splashes the composition of the pellet would be 
identical with that of the metal in which it was em- 
hedded. As a matter of fact, it was highly phos- 
phoric. The reason these phosphoric particles remained 
embedded was that the specific gravity, that is the 
density, of the phosphoric pellets was practically the 
same as that of the metal; consequently they would 
stop exactly where they were produced, suspended in 
the material, and the metal would solidify round them ; 
but when the phosphoric material itself came to fin- 
ally solidify it shrank slightly. In the cold state it 
did not occupy quite as big a volume as when 
fluid. The rela was that little crack which one could 











very often trace round the outside of the pellet. There 
was a shrinking away from the cell that held it while 
it was in the liquid state, and the metal was in a 
solidified condition. Where pellets had separated in 
this way with a distinct crack he thought there could 
be very little doubt that they were directly due to 
the concentration of the phosphorus in the way indi- 


cated. Mr. Simkiss had referred to the work being 
standardised. He (Mr. +Rhead) did not alto- 
gether agree. Pig-iron varied to such = an 
extent in different deliveries that it was 


always necessary to keep a close watch upon the 
quality of the metal and, according to the condi- 
tion, to vary its use in such a way that it would pro- 
duce the best results. Pig-iron manufacturers were 
wakening up to the importance of producing metal 
of a more or less definite composition, or to specifica- 
tion. When that day came, perhaps the chemist 
would not have quite as big a show, but at present 
there was a very big place for him if he and the 
foundryman would work together and trust each other. 
The case Mr. Simkiss cited of the exudation of fluid 
matter on the surface was an instance of the forma- 
tion of pellets. It was due to the contraction going 
on lower down. It was probably a deep casting in 
which this occurred, and in such cases frequently the 
contraction going on at the hottom squeezed the fluid 
up. He had found similar formations on the Surface 
of castings—small pin-head pellets dotted over the 
surface. 

A vote of thanks to Mr. Rhead concluded the pro- 
ceedings. 





Tests of a Sand-Blasting Machine.* 


By W. T. 
This Paper gives the records, results and conclu- 
sions of a series of quantitative tests of a sand- 
blasting machine, under the actual conditions of com- 
mercial practice, which were made by David H. 
Ebinger and Robert A. Frevert, of Columbus, under 
the direction of the author. As a complete solution 
of the problem of securing quantitative results under 
such conditions was impossible in the time available, 
certain of the variables which present themselves in 
such a problem were assumed to be constant; (@) the 
material to be sand-blasted; (b) the character of its 
surface; (c) the air-pressure best to use with each 
of these materials and conditions; (d) the size of 
nozzle for different classes of work; (¢) the angle to 
the surface of the work at which the nozzle should 
be held; (f) the distance from the work at which the 
nozzle should be held; (g) size, sharpness, kind, 
character, uniformity of size, and cleanliness of the 
sand, and the number of times it has been previously 
used for sand-blasting; (h) the relative dryness of 
the sand and of the compressed air of the blast: 
(i) the proportion of sand to air; (j) differences in 
commercial machines. 


MAGRUDER,. 


The conditions of this set of tests were as fol- 
lows :—The material was pieces of cast iron which 
had been broken as test bars for transverse tests. 


They were 2 in. by 4 in. in cross-section, and from 
15 to 25 in. long. They had been cast diagonally 
on edge in one mould from one ladle of machinery 
iron. Their rough surfaces were as uniform as were 
the bars themselves. A new nozzle, ;% in. in diameter, 
was used for each test. To remove any unevenness 
of the interior surface of the nozzles. and to bring 
them all exactly to the same condition, sand w2s 
hlown through each for two minutes previovs to 


* Abstract of Paper pres »nted before the American Society of 
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starting the tests. No tests were made with other 


sizes of nozzles. The sand used was a No. 3-J Cape 
May grit, new, hard, sharp, clean, free from clay, 
and was such as is commonly used by the trade. 
It was thoroughly dried before being used. Great 
care was taken to avoid overheating it and so de- 
stroying its strength and cohesion. The sand was 
then passed through a No. 8 mesh screen. After use 


in the machine, it was weighed, sifted,  re- 
weighed, and discarded. New sand was used for 


each test. The compressed air was passed through a 
separator to relieve it of moisture from the atmo- 
sphere and oil fro& the compressor. No attempt 
was made to regulate and adjust the proportion of air 
to sand, all tests being ‘run with the regulating valve 
wide open. No comparisons were made of the opera- 
tions or results from different machines on the mar- 
ket, 

Upon the three remaining variables, the air pres- 
sure, the angle between the surface of the work and 
the nozzle, and its distance from the work, the quan- 
titative experiments were made. 

From these quantitative experiments on a cast-iron 
test bar for these three variables, within the limits 
used, the results were as follows : 

(a) For a constant distance of 8 in., and at a con- 
stant angle of 45 deg., between the nozzle and the 
test bar, the equivalent amount of free air delivered 
per minute, the iron removed, the sand discharged, 
and the sand used up per 100 cub. ft. of free air 
flowing per minute, vary directly with the pressure ; 
the per cent. of usable sand remaining, and the 
amount of sand discharged per lb. of iron removed 
vary inversely with the air pressure in the machine. 

(b) With a constant pressure of 60 Ibs. in the 
machine, and a fixed distance of 8 in. from the nozzle 
to the test bar, the largest amount of metaj was re- 
moved, and the least amount of sand was required 
to do it, when the angle between the nozzle and the 
surface of the work was from 40 to 60 deg. 

(c) With a constant pressure of 60 Ibs. in tho 
machine and a constant angle of 45 deg. between the 
nozzle and the surface of the test bar, the largest 
amount of metal was removed, and the least amount 
of sand was required to do it when the 
from the nozzle to the work was about 6 in. 

_(¢) With a constant pressure of 60 Ibs. and a fixed 
distance of 8 in. from the nozzle to the test bar. the 
amount of sand used up varies as the directness of 
the blast. 

(e) With a constant pressure of 60 Ibs., and a con- 
stant angle of 45 deg. between the nozzle and the 
test bar, the amount of sand used up varies inversely 
with the distance of the nozzle from the test bar. 

(f) For a constant angle of 45 deg., 
distance 
twice as 
as at 20 
pressure 


distance 


and a fixed 
of 8 in. between the nozzle and the test bar. 
much metal was removed at 56 lbs. pressure 
Ibs.; at 64 Ibs. as at 30 Ibs.: and at 72 Ibs. 
as at 40 Ibs. 

(g) With a constant pressure at 60 Ibs., and a con- 
stant distance of 8 in, between the nozzle and the 
test bar, over 20 per cent. more metal was removed 
with the nozzle held at 45 deg. than at 0 dee. to th» 
test bar. « ; 

(h) With a constant pressure of 60 Ibs., and a cen- 
stant angle of 45 deg. between the nozzle and the 
test bar, 60 per cent. more metal was removed when 
the nozzle was held at 6 in. than at 10 
the test bar. 

Unless it can be shown that the extra cost of com- 
pressing 100 cub. ft. of free air per hour to a .pres- 
sure of 70 or 80 Ibs. per sq. in. exceeds the cost to 
compress it to 30 or 40 Ibs. by the cost of an hour of 
labour, the higher pressures, delivered at an angle 
of about 45 deg., and at a distance of about 6 in. 
from the work, are to be preferred for the sand- 
blasting of cast iron. 


in. from 








Correspondence. 


The Casting Temperatures of Cast Iron and Other 
Metals. 

To the Editor of the Fouxnpry Trepe Journat. 

Sir,—-I agree with what Mr. J. Peers says on 
page 111 of your February issue, but he does not go 
far enough. All metals and alloys should be as fluid 
as their nature will allow at the time of pouring, 
hut this in itself does not by a long way say that they 
should be as hot as they can be made. Indeed, in 
many cases beyond a certain temperature, metals and 


alloys thicken and become sluggish with increased 
heat. 
Iron should be melted quickly in a cupola—this 


being a melting furnace, and not a smelting furnace 
in which chemical changes are needed—and it should 
be brought dovn in a fluid state; but excessive heat- 
ing should be avoided, as also should excessive blast 
pressure. This will tend to prevent the alteration 
of the content of the alloy, provided really good coke 
is used, but the phosphorus content may be higher, if 
desired, as the metal at the proper casting tempera- 
ture should set quickly enough to prevent chemical 
changes of a serious character. On the other hand, 
slow melting, and too high temperatures both tend 
to promote chemical changes, while if sulphur tis in 
excess in the coke, probably in many cases it would 
be picked up. Even in crucible melting with closely 
luted covers on the crucibles it is possible to make 
great changes in the content of the molten metal, and 
probably crucible melting is the hest form that can 
he used where expense is not too closely studied. 
as in some forms of tilting furnace the cost of 
erucible melting is reduced to a remarkable figure. 

It is also pcssible, however, to make iro fiid 
by chemical means, and that without unduly raising 
the temperature, while at the same time sound and 
strong castings are obtained, the cost being ‘ess than 
one halfpenny per hundredweight of molten metal. 
But this is another matter. There is, however, no 
reason why unsound iron, brass or bronze castings 
should be made if care is taken in melting and pour- 
ing at a right heat, while even scrap of a mixed 
character can be made to pour as soundly as the best 
new mixtures. Even spilliness in brass strip ingot 
can be avoided if proper means are taken, but usually 
some chemical treatment has to be resorted to. : 

Yours, etc., 
Water J. May. 


To the Editor of the Founpry Traves Jovrnat. 

Sir,—I notice in the current issue of your 
JournaL Mr. J. Peers discusses the casting tem- 
peratures of cast iron. From his remarks he seems 
to doubt that with large castings, the higher the 
temperature at which the metal is poured, the more 
dense and solid they will be. In discussing “ shots, 
blowholes, and cavities in iron castings,” at the 
meeting at Birmingham in December last, of that 
Branch of the B.F.A., I made the above statement. 
The statement was also confirmed by many experi- 
enced foundry men who were present. ; 

With reference to the large square casting that 
Mr. Peers cites, he pours the metal into that casting 
at such a temperature as will prevent sinking. By 
doing this he does not get a solid casting. If he 
were to cut the square casting through the centre 
he would find sponginess and contraction holes 
present. The caving in of the sides of the same 
casting, poured as hot as possible, feeds the centre 
of the casting, and this casting would be found to 
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be sound in the centre. By using a suitable cast- 
iron and a high pouring temperature, castings of 
this section can be turned out dense, solid, and 
sound. In Mr. Peers’ endeavour to prove his own 
point he proves that the hotter the casting is poured 
the more solid the casting will be. This example 
will, perhaps, help Mr. Peers to understand the 
sentence, “the more solid the casting will be.’’ Of 
course, it is conceded that with a large, square 
casting, such as Mr. Peers discussed, the object 
is to get the sides free from “ sinks,’’ and it does 
not matter if the interior is hollow. It would be 
a very serious matter, however, in the case of, say, 
a steam-engine cylinder, the thick portions of which 
were spongy or hollow. This is bound to be the 
case if a high casting temperature is not used in 
pouring same. 

Perhaps Mr. Peers is not aware that the hotter 
cast iron is poured the denser that iron is, and the 
smaller the flakes ‘of graphite in the resulting cast- 
ing, therefore the stronger the casting. Allowing 
iron to cool in the ladle promotes the formation of 
large graphitic carbon much more readily than cast- 
ing the metal as soon after tapping from the cupola 
at as high a temperature as possible. Again, the 
segregation of -phosphorus and sulphur compounds. 
and the liberation of gases, are more pronounced 
and harmful in a casting poured with iron that has 
been allowed to cool in the ladle than in one cast 
hot. 

If Mr. Peers will study the equilibrium curve of 
the iron carbon alloys he will find that the range of 
temperature for the separation of graphite in large 
flakes is fairly high, and that zone of temperature 
is soon passed through by a cooling casting. The 
graphitic carbon always grows more rapidly in 
molten than in solid iron. It is also well known 
that in test-bar work to get the best results both 
in tension and transverse testing the bars must be 
cast as hot as possible from the cupola. 

In conclusion, I again state, to get the most dense 
and solid casting, for example, a high-speed steam 
engine cylinder, providing the proper mixture of 
iron is used, and the methods of placing the 
‘« gits’’? and runners are correct, it is necessary to 
run the metal as hot as it can be got from the 
cupola. 

Yours, ete., 
Grorce HAatILsTone. 


—— — 


Chilled Castings. 

To the Editor of the Founpry Trane JourRNAt. 

Srr.—While the remedy of the really hot ladle men- 
tioned by Mr. Geo. H. Foston, will in many cases 
prove a remedy, the conditions under which the first 
charge in the cupola is brought down should be 
studied, as often this is open to objection in many 
ways. 

At the same time, the practice followed in marv 
places of running the first charge for making rough 
castings (provided clean metal is used) is not quite 
such a disadvantage as many persons seem to think. 
because it leaves both cupola and ladles in a good 
state for the following metal, both in regard to heat 
points and the removal of material from the cupola 
which is best out of it. 

Lighting a cupola with wood coated with gas-tar or 
paint, or which contains a large amount of wrought 
iron in the form of nails or hooping, does not improve 
the first few tappings of metal; but of course such 
small items are beyond the notice of our metal 
experts. 


Yours. etc., 
Water J. May. 














Queries. 





Pig-Iron for Malleable Castings. 
Will you kindly tell me what are the most suitable 
kinds of iron for the production of first-class 


malleable castings for cycle and motor work, the 
castings ranging from } Ib. to 3 ewt.? I can never 


get to know the brands of iron used, 
metal melted for us in a cupola. ** Motor.” 

Answer.—The classses of pig-iron usually employed 
for the production of malleable castings are those 
known as No. 5 grey, soft mottled, hard mottled, and 
white. There are also intermediate grades known 
as medium mottled and spotted white. These are used 
in varying proportions, according to the work on 
hand. The characteristic feature of these irons is 
the high content of combined carbon with low gra- 
phite, the combined carbon being greatest in the 
white and least in the grey iron. The following are a 
few representative analyses of well-known brands of 
white, mottled and grey iron, reproduced from the 
analyses published in our columns in 1908 and 
1909 : 


as we have the 


Percentages. 





Brands, ec. | 46.7 Ss. P. | Ma. 


| 
White Irons. 


Millom 3.000 0.100 | 0.560 | 0.150 | 0. 038 | 6.209 
Lorn 2.820 0.100 0.118 | 0.004 | 0.050 | 0.186 
Renishaw 2.650 | 0.100 | 0.450 | 0.250 | 1.350 | 0.250 
Stanton 1.700 | 0.600 | 0.470 | 0.410 Ny 080 | 0.130 
Staveley 2.320 nil | 0.510 | 0.400 | 1.270 | 0.48) 
Carlton 3 100 | 0.120 | 0.880 | 0.280 | 1.400 | 0.300 
Tyneside hematite .-- | 3.500 | 0.409 | 0.500 | 0.200 | 0.055 | 0.600 
8.C.M. .-- | 3.250 | 0.200 | 0.400 | 0.220 | 0.050 | 0. 250 
Askam .. 2.800 | 0.300 | 0.490 | 0.160 | 0.040 | 0.200 
Holwell . 2.950 0.350 | 0.605 | 0.231 | 1,203 | 0.274 
Redbourne ... 2.285 0.675 | 0.450 | 0.155 | 1.295 | 1.100 
Clarence 3.100 trace | 0.930 | 0.250 | 1°520 | 0.300 
Ormesby 1.868 0.422 | 1.140 | 0.739 | 1.496 | 0.216 
MOTTLED ec | | 

Millom 1700 1.500 | 0.550 | 0.130 | 0.036 | 0.250 
Lorn ... 1.500 | 1.820 | 0.530 | 0.004 | 0.060 | 0.050 
Renishaw 1 560 | 1.550 | 1.200 | 0.200 | 1.500 | 0.350 
Stanton 0.850 | 1.280 | 0.970 | 0.220 | 0.850 | 0.250 
Staveley 1.980 | 1.100 | 0.850 | ; 0.200 | 1.430 | 0.540 
Carjton 1.250 | 2.050 | 1.790 | 0.190 | 1.450 | 0.320 
Tyneside he matite 1.500 | 2.000 | 0.800 | 0,100 | 0.054 | 0.800 

Askam 1.600 1.500 | 0.600 | 0.150 | 0.039 | 0.190 
Holwell eve 1.560 | 1.650 | 1.130 | 0.163 | 1.255 | 0.288 
Redbourne ... 1.520 | 1.480 | 1.325 | 0.100 | 1.296 | 1.130 
Butlin 1.179 | 1.166 | 2.660 | 0.168 | 1.648 | 0.216 
Clarence 0.870 | 2.500 | 1.310 | 0.153 | 1.500 | 0.330 
Ormesby 1.580 | 1.900 | 2.00) | 0.260 | 1.492 | 0.360 

Grey IRONS. j 

Lorn ... ; 0 950 | 2.320 | 0.522 | 0.007 | 0.061 | 0.216 
Millom, No. 1.330 | 2.600 | 0.900 | 0.130 | 0.034 | 0.400 
8.C. _ 0.600 2.900 | 1.500 | 0.120 | 0.050 | 0.400 
AS ska 1.200 | 2.500 1.000 | 0.140 40.038 | 0.800 
All Mine (Be radley) 1.200 | 2.100 | 1.700 | 0.080 | 0.950 | 0.820 
Lowmoor 0.810 2.570 0.736 10.089 | —_ 0.839 





Opinions as to what constitutes the best mixture for 
any specific purpose vary so much that it is difficult 
to find any two foundries agreeing on the matter. 
For thin, light castings of special quality, ‘‘ soft 
mottled ” or ‘‘ grey ” iron is the best, but where the 
work is not of such a special nature the foundry’s 
hard scrap in the proportions of 1 to 4, or 2 to 3 of 

‘“soft mottled’ may be used. For special work in 
thicker sections, say, up to 1} in., ‘‘ medium mottled ’ 
can be well employed, while for general work of the 
same section ‘“‘ hard mottled’’ with hard scrap in 








proportions of 3} to 1} respectively, is suitable. This 
may be varied by using ‘‘ soft mottled”? 2} and 
‘white’ 1, in place of “the hard mottled. As the 


section increases the hard scrap may be increased to 
2 in 5, though “‘ hard mottled” or “ white’’ alone 
is preferable for special work. One writer recom- 
mends the addition of 10 per cent. of soft scrap to 
each charge of the above, and while this would be 
contested by many founders, it is claimed to give 
very satisfactory results.—Eprror, “ F.T.J.’ 
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Skin-Drying of Green-Sand Moulds. 

Some ycars ago the writer was doing certain special 
work and used skin-drying. The method empolyed was 
as follows :—-A trench was dug in the floor about 2 ft. 
deep, and towards the rear side was fastened an 
iron bar over the whole length of the trench, at the 
height of the flasks. Charcoal was then put in (coke 
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SKIN-DRYING 


METHOD OF 


MOULDS. 


will do as well), and this ignited, and the hot air 
coming from this fire was used for skin-drying, the 
moulds being placed as shown in the accompanyine 
sketch and left for half an hour or less, as required. 


Rosert WAGNER, 
Chemnitz, Germany. 


Answer.—In February issue of this journal 
“A. ©. M.,” Belfast, desires to know the best and 
cleanest method of skin-drying green-sand moulds. I 
have dried many moulds of all shapes with a fire 
made on a tin—any suitable piece of tin that would 
cover the mould. I have never tried making ‘ fire 
on a plate, for the reason that it would be too thick 
for the heat to get be to the mould (I take it 
that when “‘ A. C..M.”’ says plate he means a fair 
thickness). In my oth... shop, which is one of 
the largest in the North of England, we can get old 
pieces of corrugated iron sheeting and make 
fires on them. Not only can skin-drying be 
so done, but moulds that have been wet-blacked 
and. gum-washed, and which should have gone in the 
stove, have been dried in this manner—moulds that 
have been rammed up with the sand for dry-sand 
moulds, which every moulder knows must have a lot 
more drying than green-sand. Again, I have dried 
many moulds with a fire in a bucket; it is surprising 
what a lot of heat comes out of a bucket fire made 
up with small coke. To dry the top part of the mould 
I turn it over and put it on trestles so that the tin 
with the fire can be got on under it, as it catches 
more heat that way. Sometimes it happens that 
another moulder is wanting the fire after the bottom 
part is dried, and in that case a bag of shavings from 
the pattern shop may be blazed under the top, care 
being taken not to blister it with the blaze. Your 
correspondent will probably not find anything better 
or cleaner than a fire on a tin, as there are no 
cinders breaking the face of the mould by dropping 
on, as is the case with a grid fire. 

“A Workine Movutper.”’ 
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Waster Castings, 

I shall be glad if any of your readers could say what 
their experience has been in respect of waster castings, 
stated as a percentage of total net production of 
castings in terms (1) of weight, and (2) of value, 
over an extended period, or preferably for a year. 


In 1911—-from a somewhat unusual combination of 
misfortunes the writer experienced 7 per cent. 
Sharp, in his book, ‘‘ Modern Foundry Practice, 


incidentally gives 2} per cent. as an allowance for 
‘losses for occasional bad castings, etc.’’ The writer 
thinks his experience for 1911 is abnormal, but should 
like to know whether there is any figure that can be 
taken as normal. The work is ‘‘ general jobbing,”’ 
one-fourth being marine work. 

‘ ENQUIRER.” 





Electric Furnaces for Steel Making. 


At a recent meeting of the forty-eighth session 
of the Cleveland Institution of Engineers, held at 


ra 


Middlesbrough, Mr. Harotp G. ADE STEDMAN, 
A.M. Inst.E.E., of the Cleveland and South Durham 
Power Company, Middlesbrough, read a_ lengthy 
Paper (of which the following are a few abstracts) on 

The Electric Furnace Applied to the 
Metallurgy of Steel.” 

Now that electricity has become almost universally 
adopted where energy in a flexible form, capable 
ot perfect control, is required, and the economies 
which can be effected by its use have been fully 
demonstrated, due consideration to its claims as a 
thermal agent, particularly in metallurgy, should 
he given. In the North-East of England no prac- 
tical result can be recorded, but the use of electricity 
for metallurgical purposes is now an established com- 
mercial process abroad. The total number of electric 
furnaces in existence is not far short of 1,000, these 
being employed mainly in the manufacture of steel, 
iron, and non-ferrous metals. 

Although a considerable number of electric furnaces 
have been patented, the number of distinct types in 
commercial use is comparatively small. The most 
successful type shows a striking similarity to an 
ordinary open-hearth steel furnace, the chief differ- 
ence being that instead of the usual gas ports at each 
end, there are openings in the roof through which the 
electrodes enter and dip into the bath. One of the 
features possessed by this type is the absence of elec- 
trodes embedded in the hearth; that fact would pro- 
hably appeal to most steel-makers who are accustomed 
to ordinary practice. 

With respect to the electric process in the steel 
foundry, it is stated that the production of steel 
castings by ordinary methods leaves much to be 
desired; the metal is frequently spongy, unequal in 
appearance, and of varying composition. The pro- 
duction of steel castings by the electric process has 
been both technically and commercially successful 
from the very commencement, and not only so, but 
the improved quality produced has more than ful- 
filled the most sanguine expectations. Not only can 
clean sharp castings be produced of any size and 
composition, but their behaviour under mechanical 
tests is altogether in favour of the electrical method. 
It is quite easy to obtain castings of definite grades 
having tensile strengths up to 44 tons per sq. in., 
and owing to their being homogeneous throughout, 
the work of machining is facilitated, with considerable 
reduction of wasters. Based upon the most recent 
figures it should be possible on Tees-side to produce 
metal in the ladle for steel castings of the finest 
quality, with sulohur and phosphorus reduced to traces, 
at approximately £6 per ton if scrap is used, or £5 


Process as 


molten metal from converters. In 
contemplating in what direction development may 
occur, it would appear that such works as shipyard 
machine shops and engineering works generaliy 
promise a wide sphere of usefulness for the small 
electric furnace of from one ton upwards, producing 
castings from the waste material available, such as 
scrap, trimmings, turnings, and borings. In melting 
light scrap by ordinary methods it is quite usual to 
lose from 20 per cent. to 40 per cent. of the metai 
by oxidation, whereas there is only a few per 
loss in the electric furnace. 

High-grade steel can be produced in the electric 
furnace in all respects equal to that produced by 
the crucible method, with the added advantage that 
it can be made very much cheaper, in any desired 
quantity, and without the use of expensive and com- 
paratively scarce raw materials. Only in the case of 
firms who require to make special steels, a few pounds 
at a time, differing considerably in composition, 
can the costly and troublesome crucible remain in 
the field much longer. With the passing of the cruci- 
ble other districts, including Middlesbrough, will have 
no technical reason for not competing with America 
and the Continent for a share of the tool-steel trade. 
The crucible requires an expenditure of 60s. to 70s. 
per ton on coke alone for melting: the electric fur- 
naces will hoth melt and refine such scrap material 
as rail heads at a cost of 24s. per ton. 


when finishing 


cenc. 


Discussion. 
In the course of a lengthy discussion, Mr. Thos. 
©. Hurcninson (managing director of the Skinnin- 


grove Ironworks) said that with respect to the elec- 
tric process in the steel foundry, he had for some 
years had the acquaintance and confidence of the 
managing director of the Dommeldingen Works, in 
Luxemburg He had discussed with that gentleman 
his project of an electric steel foundry, and _ his 
general scheme for steel refining. That project had 
been a success, and now there were turned out there 
over 1,000 tons of steel castings per month, varying 
in weight from many tons each to small castings for 
dredger buckets and cases for small motors. 

Me. R. C. Wurrrrerp (Middlesbrough) remarked 
pe at the cost of the production of ordinary steel was 

» low that it could not be touched, and it seemed 
pd to put down an electric furnace for ultra re- 
fining which was not called for. The electric 
was, however, admirable for tool steel. 

Mr. Victor Stop (Sheffield) said he had used an 
electric furnace at Sheffield for fifteen months, 
People seemed to think the electric furnace would 
oust the crucible, but that was not so, any more than 
that the cupola should supersede the ist furnace. 
The electric 


furnace 








furnace would create a realm of its 
own. 
Mr. H. Munzine, engineers’ tool merchant, 179, 


Upper Thames Street, 
$0-96, Union Street, Southwark, S.E. 

Messrs. Watton & CLovucu (successors to the Gilbert 
Little Company) have re-opened the Horton Works, 
Bradford, without any interruption of business. 

Tue Summertee Iron Company, 


London, E.C., has removed to 


Limitep, of 176, 


West _George Street, Glasgow, have appointed Messrs. 
F. W. Jackson & Company, of 224, Corn Exchange. 
Manchester, to act as their agents for the sale of 


“ Summerlee ” pig-iron in Lancashire, Cheshire, 


and the 
West Riding of Yorkshire. 


An outbreak of fire occurred recently in the engineer- 
ing works at 47, Summer Street, Bridgeton, Glasvow, oc- 
cupied by D. Stewart & Company (1902), Limited. 
The switch-room and the electrical storeroom were com- 
pletely gutted, and a portion of the flooring of the 
engineering shop was destroyed. 
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Foundry Plant and Equipment. 


Electric Furnace for Non-Ferrous 
Metals. 


An electric furnace for melting brass, drosses, 
scrap metals, and other non-ferrous metals and alloys 
which is novel in design, as it is a combination of 
the arc and resistance types, has been designed by 
the Pittsburg Electric Furnace Company, Pittsburg. 
The furnace, which is the invention of Mr. R. 8S. 
Wile, general manager of the Company, has been 
described in the ‘‘ Iron Trade Review.’’ The original 
furnace was of the stationary type and was used for 
smelting tin drosses. A tilting furnace also is built 
which embodies the same principles. This, in melt- 
ing and pouring positions, is illustrated in Figs. 1 
and 2, and Fig. 3 shows sectional views. 

Four carbon electrodes are used, two extending 
through the bottom of the furnace and the other 
two entering through the top. When preparing to 


— 





molten glass is poured from the tilting furnace or 
is tapped out of the stationary furnace. 

At Connellsville, Pa., two stationary furnaces have 
been installed for melting, tin drosses and slags. This 
type of furnace is recommended for large melts, but 
for small heats the tilting furnace has proved exceed- 
ingly advantageous. The stationary furnace is built 
of firebrick, but it is essential to have a highly re- 
fractory lining to withstand the high temperature 
and corrosive action of the molten glass and metal. 
Chrome brick has given the best results. This brick 
is not only refractory and non-corrosive, but it also 
successfully withstands sudden changes of tempera- 
ture. This is a feature of importance in the inter- 
mittent use of the furnace, as the repeated cooling 
and heating cause the brick to crack. The electric 
current used may be either direct or alternating, 110 
or 220 volts. At 220 volts the charge of glass melts 
more rapidly at the beginning of a heat, but after 
the melting has begun the 110-volt current gives 














1.—ELectRICc 


Fic. 


make a heat, the furnace is partially filled with 
broken glass and the carbon electrodes are arranged 
so that they almost come in contact with each other. 
An arc is thus formed, which soon melts the glass 
surrounding it. The glass in its molten state 
becomes a conductor of the electric current, notwith- 
standing the fact that previous to melting it is a 
non-conductor. After the glass has been melted the 
electrodes are drawn apart and the current passes 
through the entire glass bath, heating it to a high 
temperature, the glass becoming exceedingly fluid. 
The electrodes then are moved farther apart and 
the glass is maintained in a fluid condition. Until 
the glass is in this fluid condition no metal is charged 
into the furnace. 

When the glass bath has reached a high tempera- 
ture the metal is charged and sinks to the bottom 
of the furnace. The glass completely protects the 
metal from oxidation, thereby reducing the loss to a 
minimum. The glass is the resistance material for 
heating the charge and also protects the metal. Any 
kind of scrap glass can be employed, and it is not 
necessary to make a new charge of glass every time 
a heat is tapped. Tests have proved that the glass 
can be used for several months of continuous work, 
and when a new charge of glass is to be made, the 





FuRNACE IN MELTING PosITION. 








Fic, 2.—Furnace tn Povrine Postrron. 


practically as good results. 
used. 

The tilting furnace is equipped with the same 
melting arrangement as the stationary furnace, with 
the exception that it is arranged to tilt to permit of 
easy pouring. For smelting drosses, scrap metals, 
etc., the stationary furnace gives excellent results, 
owing to the large quantities that are to be treated. 
The tap hole is plugged with an iron bar and when 
the melting operation is completed the bar is pulled 
out. The stationary furnaces are constructed in 
sizes up to 20 tons capacity, while the tilting types 
are made in various sizes up to 1,000 lbs. a charge. 
If the voltage of the current is sufficient, two fur- 
naces may be connected in series and a corresponding 
economy in current may be obtained. The tempera- 
ture of the molten glass may be increased to 5,500 
deg. F., if necessary, without injury to the lining. 
A furnace melting a charge of 200 lbs. of brass will 
consume approximately 22 kilowatts of current at 100 
volts. By connecting two furnaces in series a higher 
voltage may be employed, or the current can be cut 
down by a rheostat; if necessary, a larger furnace 
ean be used. From a 200-lb. furnace a heat of this 
size can be poured in 30 minutes. A 500-Ib. furnace 
consumes 32 kilowatts and a 1,000-lb. furnace will melt 

D 


Carbon electrodes are 
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a ton of brass every hour, and if run continuously 
will consume about 68 kilowatts in melting. Assum- 


ing that the furnace is not operated continuously 
and that electric current can be obtained for 1d. per 
kilowatt, it has been found that the current cost for 
melting 1,000 lbs. of brass will be 5s. 8d. 


This is 




















SecTIONAL Views or Evectric FURNACE. 


somewhat higher than melting with oil or coke, but 
the low melting losses are said to more than com- 
pensate for the extra cost of fuel. 

As the metals are constantly covered with the 
molten glass, the loss from oxidation is exceedingly 
low; on new metals it may be as low as 0.33 per cent. 








Core-Sand Washer. 


A new type of core-sand washer, fitted with a 
bucket conveyor, is illustrated herewith. This has 
recently been brought out by the Osborn Manufactur- 
ing Company, Cleveland, U.S.A. The capacity varies 
from 20 to 24 cubic yards in 10 hours, and 10 gallons 
of water are used for each cubic yard of sand washed. 
The sand is automatically conveyed from a pit at the 
side of the washer by a bucket conveyor, and into this 
pit the sand from the cleaning room is dumped. The 
washer is equipped with two discharge spouts, the one 


— 














Tuer Ossorn Core-sanp WASHER. 


delivering practically 90 per cent. of the recovered 
sand and only 10 per cent. of this sand is carried into 
the settling basin by the other spout. The sand is 
discharged into wheelbarrows at the front end of the 
machine for delivery to the core room. The drum 
of the washer is mounted on two V-shaped legs, re- 
inforced with steel angles. The drum is belt-driven, 
and by the method of gearing adopted the use of a 


countershaft has been avoided. Hand-feed can also 
be applied to these washers if the automatic conveyor 
feed is not desired. The machine can be operated 
by one labourer. 








A Core Testing Machine. 


For many years there has been a demand for some 
practical means of comparing the strength oi various 
core binders. It is also often important to te able 
to compare the strength of different core mixtures 
as affected by changes in sand: oils and_ binders. 
Some five years ago, Mr. G. H. Wadsworth started 
a series of experiments on core mixtures. The work 
was carried on jointly by Méssrs. G. H. Wadsworth and 
H. M. Lane, but was dropped for the time on account 
of lacking the equipment for making accurate deter- 
minations. During the past year the work has been 
taken up once more, and a number of manufacturers 
have collaborated to carry out the work. During the 
experimental work a number of different methods of 
testing cores were tried. Broadly, the choice lay 
between a tension and a transverse test. In the case of 
very strong cores, such as oil-sand mixtures used for 
radiators, some classes of fitting cores, gas-stove 
burners, etc., the transverse test on a l-in. square 
core, 15 in. long, gave fair results, but it was diffi- 
cult to turn out these large cores in quantity without 
rods and to be sure that they would not contain 
mechanical defects which influenced the strength. 
Then, too, the transverse test on bars of this length 
was not delicate enough to give a comparison between 
mixtures of approximately the same strength. 

In testing the tension methods an ordinary Fair- 
banks cement testing machine was first employed. 
and this was found excellent for very strong core 
mixtures, but was not delicate enough for the weaker 
mixtures common in grey iron, brass, and malleable 
foundries. Accordingly the Wadsworth core-testing 
machine, shown in the accompanying illustrations, 
was developed. The core used is the shape of the 
ordinary concrete briquette, having an area of 
1 sq. in. in the centre. The core is placed between 
the jaws when they occupy the position shown at the 
left, the jaws being closed together as shown at B. 
The illustration, however, does not show the core in 
place. The pail D is hung to the lower jaw so that it 
is supported by the core. The hopper E is filled with 
shot, and by raising the pin A to the top of the slot 
in the jaw, a small gate at the bottom of the shot 
hopper is opened and the shot allowed to flow into 
the pail D. As soon as the weight of shot in the 
pail becomes sufficient, the core breaks, and the jaws 
separate as shown at C in the central view. 

As the lower jaw descends, it carries with it the 
pin A, thus automatically closing the shot valve. The 
jaw, however, is so arranged that the pail and jaw 
remain supported upon the pin A without coming 
in contact with the base of the machine. The pai] 
is then lifted off and hung on the spring balances as 
shown at the right of the illustration. To get the full 
weight which it took to break the core, the lower 
jaw must be placed in the pail, or a weight equiva- 
lent to the jaw must be placed in it. This gives a 
direct reading of the weight necessary to break the 
core. 

As soon as the reading is taken the pieces of the 
core are removed from the jaws, the shot poured 
back in the hopper, another core inserted, and the 
pail hung on once more, as shown at the left. The 
operation is very rapid, so that it is possible to test 
at least two cores per minute with ordinary mixtures. 
If it is desired to test a new lot of sand, oil] or binder, 
two batches of cores are made with the same sand, 
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one using the old binder and the other the new, in 
the same ratio. } 

These cores should be baked on the same plate in 
alternate rows; they are then taken out, allowed to 
cool, and broken. The baking temperature will have 
considerable effect on the strength of the core, but 
it will effect both samples alike, so that with this 
method of procedure an exact comparison of the 
strength of the two binders is possible. 

The machine illustrated is manufactured by the 
Wadsworth Core Machine and Equipment Company, 
Akron, Ohio, U.S.A. 








Association of Chemical 
Technologists. 


The direct purpose of the Association of Chemical 
Technologists, which was founded on March 29, 1911, 
is to effect a radical change in the very unsatisfactory 
state of affairs which exists in connection with the 
application of chemistry to the arts and manufactur- 


or abroad, and to furnish grants for the prosecution 
of technical research. To maintain a register of 
members of the Association who are seeking technical 
appointments, and to inform them of suitable appli- 
cations for their services. 

To form district sections of the Association, each 
section to have its President, Honorary Secretary, 
and Council, with the object of enabling technical 
chemists to keep in touch with one another; to form 
a circulating scientific library to give members ready 
access to technical literature; and also to arrange for 
the publication in the official organ of the reports of 
meetings of district sections, technical papers, ab- 
stracts, descriptions of new patents, reviews of tech- 
nical books and other information of scientific or 
general interest to technical chemists and to manu- 
facturers. 

The rapid development of the Association is proof 
that the need for such an organisation is strongly 
felt. The membership is already representative of 
over forty important branches of chemical technology, 
and the register contains the names of English 
chemists from all parts of the world. 




















WapswortH CoreE-TESTING MACHINE. 


ing industries in Great Britain, and which 1s 
operating against the commercial prosperity of the 
country. The objects of the Association may be 
summed up as follows: 

To extend the study and practice of applied 
chemistry so as to enable this country- to compete 
industrially on equal terms with the most favoured 
and commercially progressive countries abroad; to 
broaden the field of operations for applied chemistry, 
and for the employment of applied chemists in Great 
Britain. 

To place the profession upon such a sound and 
proper basis that the applied chemist may be at 
no disadvantage in comparison with his fellows in 
allied professions. To promote a wider general ap- 
preciation of the value to the country of applied 
chemistry, and to obtain for it from scientific men 
and from the public the active support and encourage- 
ment which, from its great economic importance, it 
deserves. 

To encourage snd to aid the adoption of applied 
chemistry as a profession, and thereby to promote 
the growth of a distinct profession of applied 
chemistry; and to effect the co-operation of such 
chemists for all matters which may directly or in- 
directly promote their interests. 

To raise a fund to furnish grants for assisting 
persons approved by the Council of the Association 
to obtain training in applied chemistry at approved 
institutions or chemical works, either in this country 





The Secretary of the Association is Mr. J. Wilber- 
force Green, 30, Victoria Street, Westminster, S.W. 





Depreciation of Machinery. 

Mr. Lioyp Grores, in reply to Sir J. Jardine, in the 
House of Commons, on February 20, said that com- 
plaints regarding inadequacy of the rates of allowance 
for depreciation of machinery had been received from 
manufacturing and commercial bodies. The rates of al- 
lowance for wear and tear of machinery were not fixed by 
statute. The Commissioners, local or special, whose 
duty it was to assess the income-tax on trade profits, 
were empowered by law to allow such deductions as 
they might think just and reasonable, and he under- 
stood that the amount of the deductions had increased 
very largely of recent years. 





Tue Council of the Institution of Civil Engineers 
has established a “Civil Engineers’ Appointments 
Board,” with suitable offices and staff, to aid young 
members of the profession in want of engagements by 
informing them of suitable vacancies. The Board is 
composed of Sir Alexander Binnie, Lord Cowdray, Sir 
Alexander Kennedy, and Dr. J. H. T. ‘ludsbery. 

Proressorn W. C. Unwin was recently entertained to 
dinner by some two hundred of his old students, mem- 
bers of the Old Students’ Association of the City and 
Guilds Central Technicai College, in celebration of his 
year of office as president of the Institution of Civil 
Engineers. Mr. W. Duddell, president of the Old 
Students’ Association, occupied the chair. 
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Inventions. 


Applications for Patents. 





An asterisk indicates that a complete specification accom panies 
the application. Wheninventions are communicated the names 
of the communicators are in brackets. 


2,035.*New alloy. C. E. P. Gabriel. 


2,081. Electric metallurgical furnaces. V. Stobie. 

2,204.*Mould and process for makimg tadiators. J. 
Porzel. : 

2,679.*Manufacture of metallic alloys. General Elec- 
tric Company, United States. 

2,709. Metallurgical furnaces. 8. Cornthwaite. 

2.749. Furnaces. R. H. Anderson and R. W. Bullick. 

2,839. Crucible furnaces. A. C. Ionides. 


Abstracts of British Patent Specifications recently 
accepted, 

Means for Treating Metals and Liquids 

W. A. Bone, the University, Leeds; J. W. 


625 (1911). 
by Heat. 


Wilson, Carlton Works, Armley, Leeds; and C. D. 
McCourt. 13, Malwood Road, Balham Hill, London, 
S.W.—Fig. 1 is a sectional view of an arrangement 


adapted for the melting of metal; Fig. 2. is a sectional 
view of a modified form of the apparatus shown in Fig. 1; 
Fig. 3 is a sectional view of a burner adapted for the 
heating of liquids; Fig. 4 egparente a further modified 
form of apparatus. Fig. 1 shows a burner adapted to 
melt alloys or metals of low melting point. C is 


an iron tube adapted to be immersed in a 
bath of metal, and provided with’ a gaseous 
mixture supply pipe A having suitable valves 


V, V* for the supply and regulation of the air and gas. 
Such pipe A leads downwards to the base of casing C, 
which may be a tube from 2 to 3 ft. in length, or, as 
desired, with a diameter of 3 in. or thereabouts—an 
elbow A‘ connecting the pipe A to the casing or tube C, 
which is provided with a fireclay entrance nozzle or 





"“e 3 
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Means for Treating Metals. 
ai 3 2) 
plug N. The gaseous mixture passes through this nozzle 
into a bed of refractory granules G, by preference of 
magnesite crushed and broken to such a size as will puss 
a sieve of one mesh to the linear inch, the finer par 
ticles such as will pass a sieve of two meshes to the 
linear inch being taken out. The casing C is open at 
the top C' as shown. The mixture is ignited in the bed 
by first turning on the air, applying a flame to tke 
open end C' and then turning on the gas until ignition 
occurs and combustion takes place at the base of the 
column of granular material, when the heat generated 
becomes rapidly communicated to the surrounding metal. 
The nozzle or plug in the casing C may be efficiently 
secured by winding the nozzle with asbestos string, and 
the whole exterior then plastered with a paste of burnt 
fireclay ground 30 mesh, mixed with viscous sodium sili- 
cate. The other joints as shown at J are preferably 
autogenously welded so as to prevent the possibility of 
molten metal entering at the joints. In Fig, 2 the 
casings C are in duplicate, and the outlet or top is pro- 
vided with a hollow cap C*, which whilst allowing the 
products of combustion to escape serves to reduce the 
noise which is made during combustion. The burner in 

Fig. 1 may also be provided with a cap. 


3,640 (1911). 
managing director 


Gas Crucible Furnaces. H. J. 


Yates, 
of John Wright ¢& Eagle 


Range, 
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Limited, Essex Works, Thimble Mill Lane, Aston, near, 
Birmingham.—Fig. 1 is a front elevation, Fig. 2 a plan, 
Fig. 3 a vertical section, and Fig. 4 a plan with cover 
removed of a furnace constructed in accordance with this 
invention. The body of the furnace is constructed from 
any ordinary refractory material contained in a suitable 
cast-iron shell a. At the base of the central chamber for 
the crucible (which chamber is open at the top and pro- 
vided with a detachable cover b) a grid ¢ is arranged for 
the support of either the crucible d, or a block e on which 
the crucible stands. An opening f to the exterior of the 
furnace is formed in the furnace bottom beneath the grid, 
and under the outer end of the opening is hinged a 
counter-weighted cover piece or flap valve g. Normally 
the opening is closed by the valve under the action of 
its counter-weight. In the event of accidental. collapse or 
breakage of the crucible, the contents flow through the 
grid to the opening in the furnace bottom, and by their 
weight on the valve depress the latter and pass away 
into a pan or receptacle 4 placed beneath the furnace. 
Before escaping to atmosphere the hot gases are con- 
ducted through passages 1, formed in the walls of the 
crucible chamber for the purpose of providing a hot jacket 
for the latter and enabling a high temperature to be 


maintained in the crucible chamber with an economical 
consumption of gas. The gases pass away from the 
jacket through an outlet o. Further, the passages are 


adapted at one part to provide a chamber j accessible 
through a door & at one side of the furnace.’ Ingots as 1 
can be placed in such chamber and heated: prior to their 
introduction to the crucible. The horizontal cover of the 











Gas 


Crucibk 


Furnace, 


furnace is preferably made to swing in a horizontal plane. 
For convenience in manipulating the cover it is secured 
at its periphery to a vertical; spindle m upon which it is 
also capable of sliding vertically to a small extent. By 
means of a lever n pivoted at n' and arranged in con- 
junction with the spindle and the cover, the latter can be 
raised slightly off the upper side of the furnace and then 
swung into any desired position. A reverse operation 
brings the cover back on to the furnace top. 


4,204 (1911). Foundry Moulding Machines. J. R. 
Moorhouse, 4, Ireton Road, Gipsy Lane, Leicester.—Fig. 1 
represents a side elevation of a moulding machine embody- 
ing the invention; Fig. 2 represents an elevation of the 
machine with a side frame removed, to show more clearly 
the action of the balance weight in keeping the balance of 
the press plate, etc. The press head 4 is shown in a 
position clear of the moulding machine table, to permit 
the operator to fill the flasks with sand. It will be ob- 
served that the double-armed hand lever 3, fixed in the 
cam-plates 7, have their centre of rotation on shaft 12, and 
that the working edge of the cam-plates bear upon friction 
rollers 16 on shaft 11. Assuming the double-armed hand 
lever to be pulled down in a direction shown by arrow, 
it will be seen that the cam-plates 7 force the moving 
shaft 11 down the guides in side frames 1. This movement 
by means of the inclined projection on guide-stays 6, 
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sliding on the stop rollers 10 on shaft 12, will permit the 
press head 4 to assume a position directly over the mould- 
ing machine table 5, as shown in Fig. 2. From _ this 
position, if the motion of the double-armed hand lever 





Foundry Moulding Machine, by Moorhouse. 


be continued, the press head will drop in a vertical line 
governed by the sliding face of guidestays 6, being per- 
pendicular to the moulding machine table 5. The guide- 
stays are maintained up to the stop rollers 10 by means 
of chain 15, passing round the bar 13 fixed to the guide- 
stays, and linking the balance weight 2 to shaft 11, as 
shown in Fig. 2. The balance weight is sufficient to keep 
the moving shaft 11 up to the working edges of cam- 
plates 7. The recessed portion of the camplates engages 
the friction rollers 16, on shaft 11, for that part of the 
stroke responsible for throwing the press head 4 clear 
of the moulding machine table. Upon raising the double- 
armed hand lever and pushing it back into the position 
shown in Fig. 1, this projection raising the shaft 11, forces 
that part of the guidestays 6 inclined to the major portion 
against the stop rollers 10, and thereby compels the 
press-head 4 to assume the position clear of the moulding 
machine table, by which the operator can remove the flask 
and replace it with another for squeezing, 





Personal. 


Tue late Mr. J. Tennent, of R. B. Tennent, Limited, 
Whifflet Foundry, Coatbridge, left, in addition to real 
estate, personal estate valued at £55,227. 

Tue late Mr. W. Russell, a director of Fletcher. 
Russell & Company, Limited, Warrington, left estate of 
the gross value of £9,192, with net personalty £7,617. 

Kine Atronso has signed a decree conferring the Order 
of Naval Merit upon Mr. Albert Vickers, of Vickers, 
Limited, in connection with the building of the battleship 
‘* Espajia.”” 

Tue late Mr. L. W. Adamson, lately chairman of John 
Abbot & Company, Limited, left estate of the gross value 
of £186,043, of which the net personalty has been sworn 
at £139,240. 

Tue gross value of the estate of the late Mr. J. F. 
Thomas, of Birmingham, retired  brassfounder, _ is 
£10,760 8s. 3d., of which the net  personalty is 
£6,449 2s. 2d. 


Mr. L. SeRRAILLIER, Manager, and Mr. R. W. Vaw- 
drey, chief engineer, to the Indented Bar and Concrete 
Engineering Company, Limited, have been elected direc- 
tors of the company. 

Mr. A. Scuwarrtz has resigned the Professorship of 
Electrical Engineering in the Manchester University 
and the School of Technology, on his appointment by 
the President of the Board of Education to a Staff 
Inspectorship in Engineering under the Board. 

Mr. T. H. Drypen has resigned his position with S. 
Fox & Company, Limited, Stocksbridge Works, near 
Sheffield, to take up the commercial management of the 





Skefko Ball Bearing Company, Limited, Luton, manu- 
facturers of the patent self-aligning double row ball 
bearings. 


Mr, T. W. May, chief draughtsman at the Greenwich 
works of the Thames Ironworks, Shipbuilding and 
Engineering Company, Limited, was the recipient of a 
presentation on Feb. 10, the occasion of his re 
tirement. Mr, May’s connection with the works has 
extended over fifty-one years. 

Sr Witrram H. Waurtre has been elected by the Coun- 
‘cil of Bristol University, on the nomination of the 
Master, Wardens, and Commonalty of the Society of 
Merchant Venturers, as a member of the Board of the 
Faculty of Engineering, which is provided and main- 
tained in the Merchant Venturers’ ‘echnical College. 


Proressor ArRNoLD has accepted the position of 
Chairman of the Sheffield Committee in connection with 
the Exhibition of Non-Ferrous Metals and their appli- 
cation, to be held in London in May next. Several 
prominent Sheffield gentlemen are identifying them- 
selves with the undertaking, among whom are Messrs. 
H. Barber (Daniel Doncaster & Sons, Limited), C. H. 
Wilson (Sheffield Smelting Company, Limited), A. Ben- 
ton (Benton Bros.), J. W. Dixon (J. Dixon & Sons), 
and W. T. Haddock (Heeley Silver Rolling and Wire 
Mills, Limited), 





New Companies. 


Kiwpertrys (Birmincuam), Liwirep.—-Capital £1,000 
in £1 shares, to carry on the business of tool manufac- 
turers, etc. 


LIMITED. 
office: 48, 


EQUIPMENT, 
Registered 


ENGINEERING 
in £1 shares. 
Square, Cardiff. 


Capital £1,000 
Mount Stuart 


Company, LiMiTep. 
Registered office: 84, 


MasHAL ENGINEERING 
£10,000 in £1 shares. 
Street, Manchester. 


Capital 
Major 


Hvncerrorp ENGINEERING Company, Limitep.—Capital 
£3,000 in £1 shares. Registered office : Eddington, 
Hungerford, Berks. 


C. E. Richarpson & Company, Limrrep.—Capital 
£3,000 in £1 shares, to carry on the business of me- 
chanical engineers¢ ete. 


E. 8. P. Syxp, Liwirep.—Capital £2,000 in £1 shares, 
to carry on the business of engineers, etc. Registered 
oftice : 2, Broad Street Buildings, E.C. 


British AND OveERSEAS ENGINEERING SyNDICATE, 
Liuitep.—Capital £1,000 in £1 shares. Registered 
office: 4, Suffolk Street, Pall Mall East, 5.W. 


Reynoups Sreet Inventions, Limrrep.—Capital £2,625 
in 2,500 shares of £1 and 2,500 deferred of 1s. Regis- 
tered office; 117-19, Birkbeck Bank Chambers, EB. 


Masor Srevens & Coates, Liwrrep.—Capital £5.000 in 
£1 shares, to carry on the business of engineers. Re- 
gistered office: Abbey Works, St. James End, Weedon 
Road, Northampton. 


Warson & Brrxerr (Limrrep).—Capital £1,000 in £1 
shares, to carry on the business of engineers, founders, 
etc. The first directors are Mr. H. H. B. Watson and 
Mr. H. Birkett. Registered office : Eastthorpe, Mirfield. 


Hotpswortr & Sons, Limrrep.—Capital £20,000 m 
£1 shares, to carry on the business of engineers, boiler- 
makers, etc. The first directors are Mr. A. W. Booth 
and Mr. W. Booth, both of Rodley. Registered office: 
Croft Boiler Works, Bradford. 


Heavy Sramptncs, Lrurrep.—Capital £60,000 in £1 
shares, to carry on the business of iron, steel, brass and 
other metal forgemen, stampers, founders and manufac- 
turers, etc., and to adopt an agreement with Richardsons, 
Westgarth & Company, Limited. 
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Trade Talk. 


Tue Trran Packine Company have removed from 2 
and 3, Tower Royal, Cannon Street, London, E.C., to 
Dunstable, Beds. 

‘Tne foundries of the Staveley Coal & Iron Company, 
Limited, have been brought to a standstill owing to a 
shortage of coal. 

Tue firm of George McCartney ‘& Company, engin- 
eers and ironfounders, Burnside Works, Cummock, 
recently celebrated their centenary. 

Tue Duptey Toot anp Ironworks Company, Limtrep, 
is being wound up voluntarily, with Mr. W. G. Podbury, 
83, Colmore Row, Birmingham, as liquidator. 

W. B. Hatenw & Company, Limirep, Globe Iron 
Works, Oldham, Lanes., have changed the style of the 
firm to W. B. Haigh, Gruban & Company, Limited. 

A rire broke out on Feb. 13 on the premises of 
the Keighley Gas and Oil Engine Company, Limited, 
East Parade, Keighley, but the damage was very slight. 

Mr. W. P. Barnrrecp, of Midland Bank Chambers, 
Walsall, has been appointed liquidator of the Crescent 
Foundry Company, Limited, Crescent Works, Pleck Road, 
Walsall. 

Mr. Buacert, of the Crown Works, Chelmsford, has 
acquired the Anchor Engineering Works, Chelmsford, for 
many years carried on by Crompton & F. A. Fawkes, 
Limited. 

Mr. SHerarp Cowper-Cotes has seyered his connec- 
tion with the Cowper-Coles Engineering Company, 
Limited, and has established offices at 1 and 2, Old Pye 
Street, Westminster, S.W. 


THe Devutscne ScCHLEIFMATERIALIEN | GESELLSCHAFT 
u.B.H., have established themselves in business at 
Steinach, Saxe-Meiningen, as specialists in abrasive 


materials of all descriptions. 

Mr. Epwarp Smita, Brunswich Tube Works, Wed- 
nesbury, South Staffs., has converted his business into 
a private limited liability concern, and in future will 
trade as Edward Smith, Limited. 

An outbreak of fire occurred on wag 17, in the 
Mungall Foundry, Carron Road, Falkirk, belonging to 
the Carron Company. The fire originated in the cast- 
ings warehouse, which was gutted. 

W. T. Towter & Son, LrwirepD, engineers and _ boiler- 
makers, Carpenter’s Road, Hackney Wick, London, N.L., 
are being voluntarily wound up, with Mr. W. B. Peat, 
11, Ironmonger Lane, London, E.C.,. as liquidator. 

Tue shareholders of the Star Foundry, Limited, will 
meet at the offices of Messrs. Guthrie & Guthrie, Bridge 
Street, Blyth, on’ March 29, to receive the report of the 
liquidator, showing how the winding-uy of the com- 
pany has been conducted. 

Acctes & Pottock, Limitep, engineers and _ tube 
makers, of Churchbridge and New Meeting Street, Old- 
bury, have appointed Mr. T. M. Eastham, 151, Treve- 
lyan Buildings, Corporation Street, Manchester, as their 
Manchester and Liverpool agent. 

Tue shareholders of A. E. Kitsell & Company, 
Limited, engineers and brassfounders, Willesden, N.W., 
have decided to voluntarily wind up the company. Mr. 
J. G. Godwin, of Godwin & Taylor, 195, Strand, Lon- 
don, W.C., has been appointed liquidator. 

Tue Sanpycrorr Founpry Company, LiMiTED, 
Sandycroft, near Chester, have disposed of the sole 
right to the General Electric Company, of New York, 
to manufacture and sell in the United States of America 
and its colonies and dependencies, Cascade motors of 
the “ Sandycroft-Hunt ” patent type. 

Tue Home Secretary has*appointed Sir Ernest F. 
G. Hatch, Bart., to be a Commissioner to inqnire and 
report whether the provisions of section 116 of the Fac- 
tory and Workshop Act, 1901 (particulars of work or 
wages to be given to piece-workers), should be ex- 
tended to foundries, and, if so, with what modifications. 

Owr1ne to the retirement through ill-health of Mr. Smith 
the firm of Ferrier & Smith has been dissolved as at 
December 30, 1911. The business of iron and brassfoun- 


ders, engineers, etc., has been acquired by Mr. Ferrier 
who will carry it on under the name of W. N. Ferrier & 


“Company, Penicuik Foundry, Penicuik, Midlothian. 


A GENERAL meeting of Galloways, Limited (1895 Com 
pany), will be held at the office of Mr. J. W. Pollitt, 
/, Pall Mall, Manchester, on March 15, for the purpose 
of having the liquidator’s accounts, showing the manner 
in which the winding-up has been conducted and the 
property of the company disposed of, laid before such 
meeting. 

Messrs. A. Musker, W. C. Mircnett and B. W. Heap 
have made application for the restoration of the patent 
granted to them for ‘‘ Improvements in ingot or casting 
extracting apparatus,’’ numbered 9312 of 1906, and bear 
ing date the 20th day of April, 1906, which expired on the 
20th day of April, 1911, owing to the non-payment ot tn. 
prescribed renewal fee. 

A Herovit furnace, capable of melting and retin- 
ing 30 tons of steel per day, is being erected by Vickers, 
Limited, at their Sheffield works, as an extension of 
their present electric melting department. This ex- 
tension indicates that the results of the process, which 
has been in continuous operation during the last twelve 
months, must have proved satisfactory to justify the 
considerable extension, and it is understood that a 
much larger increase in furnace capacity is probable 
in the future. 


W. & T. Avery, Lrurrep, have just supplied to one of 
the Japanese railways a machine for testing the weight 
carried upon each wheel of the largest locomotives. It 
has a capacity of 360,000 lb., and while the locomotive is 
passing on or off the machine the platforms are locked, 
so that the 12 platforms (one for each wheel of the loco- 
motive) shall not be jarred or jammed. While this 
apparatus is being actuated, the whole of the 12 patent 
aerostat indicating quadrants are simultaneously relieved 
so that no shock or vibration shall interfere with the 
accuracy of the weighing mechanism. 


At a meeting of the members of the Gilbert Little 
Company, Limited, held at Tanfield Chambers, Hustler- 
gate, Bradford, on January 24, a resolution was passed 
to the effect that it had been proved to the satisfac- 
tion of the meeting that the company cannot, by reason 
of its liabilities, continue its business, and that it 
was advisable to wind up the same, and accordingly 
that the company be wound up voluntarily. Mr. E, A. 
Mitchell, Tanfield Buildings, Bradford, was appointed 
liquidator. A petition for the winding-up of the con- 
cern will be heard at the County Court, at Bradford, on 
February 20. 


CAMMELL, LAIRD. AND CoMPANy, Limited, have been en- 
gaged at their Grimesthorpe Works, Sheffield. on 
two ingots of unusual size. One has been rolled’ into a 
steel plate, which is claimed to be the largest ever made, 
forming the base of an armour bending and straightening 
press for a neighbouring firm. It weighs nearly 140 ters 
and was cast from three furnaces. The hydraulic pres: 
reduced its thickness from 4 ft. 6 in. to 3 ft. 6 in., and 
its eventual thickness was 2 ft. 7 in. Messrs. Cammell,. 
Laird and Company have also on hand a 137 ton octagon 
ingot for a gun jacket, which is believed to be the largest 
ingot of that description ever made. 


A MEETING was held recently at Manchester, for the 
purpose of forming a Manchester and District Committee 
in connection with the Exhibition of Non-Ferrous Metals 
and their Application to be held in London next May. 
Among those present were Professor H. C. H. Carpenter 
and Professor J. E. Petavel, of the Manchester Univer- 
sity: Mr. L. Sumner (Broughton Copper Company, 
Limited), Mr. T. West (Johnson, Clapham, and Morris. 
T.imited), Mr. J. Smithies, Mr. S. G. Harrison (Svkes and 
Harrison). Mr. R. W. Hanna, and others. Mr. F. W. 
Bridges, the organising secretary and manager of the ex- 
hibition. made a brief statement as to the object and 
scope of the exhibition, mentioning that Sir Gerard 
Muntz, immediate past president of the Institute of 
Metals, had accepted the position of president of the ex- 
hibition, and that most of the council and other officials of 
the Institute of Metals were either vice-presidents or 
members of the honorary advisory council of the exhibi- 
tion. It was resolved to form a committee for Man- 
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COLONIES, AND FOREIGN GOVERNMENTS, 


THE Cupola. 
Evans's Rapid. 


Foundries Completely Furnished. 














EVANS’S NEW CUPOLETTE 
For Emergency Work. 





Ay James Evans & Co., 


Britannia Works, 
Blackfriars, 
MANCHESTER. 


Telegrams: ‘‘LADLES, MANCHESTER.” 
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chester, all present consenting to act, in order that Man- 
chester might be adequately represented at the exhibition. 
A similar meeting has been held in Sheffield. 

Tue Union Sreeu Corporation or Sour Arrica, 
Limrrep, was recently registered with a capital of 
£250,000, divided in 247,500 7 per cent. preferred ordi- 
nary shares of £1 each and 50,000 deferred ordinary shares 
of is. each, the present issue consisting of 100,000 of the 
former. The preferred ordinary shares, in addition to re- 
eeiving a preferential cumulative dividend of 7 per cent., 
will, after payment of a non-cumulative dividend at the 
same rate on the deferred ordinary shares, be further 
entitled to one-half of the remaining divisible profits in 
each year. The company propose to establish iron and 
steel works and rolling mills in the Transvaal, with a 
view to manufacturing drill and bar steel, iron and steel 
forgings and castings, etc., for which there has been for 
many years a large and increasing demand in South Africa. 
It is pointed out that hitherto all the requirements of the 
gold mines in this direction have been imported at heavy 
expense in freightage and transport. The Corporation will 
purchase from the Government railways, mining com- 
panies, and others their scrap and waste iron and steel, 
which has hitherto been shipped to Europe at almost 
nominal prices, and convert it into finished steel. The 
Government of the Union of South Africa have entered 
into an agreement whereby the Corporation acquire the 
preferential right to purchase iron and steel scrap from 
the Government railways and shops for sixteen years at 
£1 per ton for the whole of the Transvaal and a large 
district south of it, and at satisfactory prices for the re- 
mainder of South Africa. The Government have also 
agreed during the same period to increase the railway rates 
on exported scrap, and to grant the Corporation a reduced 
rate for transport of their scrap to the Corporation’s 
works, and also to place their orders for such iron and 
steel goods as the Corporation produce with the Corpora- 
tion. The Government reserve the right to nominate a 
director on the board. 

The fourth meeting of the West of Scotland Iron 
and Steel Institute was held recently, in the rooms 
of the Institution of Engineers and Shipbuilders, in 
Scotland, 39, Elmbank Crescent, Glasgow. The presi- 
dent, Mr. Walter Dixon, occupied the chair, and Dr. 
J. E. Stead, of Middlesbrough, delivered a lecture on 
“ Practical Metallography.’’ The lecturer described the 
conditions most favourable to the application of this 
practical test, which is coming to be regarded as a most 
useful guide to the practical metal maker and metal 
worker. It was explained how valuable metallography 
was as a scientific research, but its use as an adjunct to 
practical work needed some considerable degree of ex- 
perience in interpreting the results, which, however, did 
not detract from its immense practical value. A large 
part of the lecture was descriptive of how closely and 
accurately the microstructure revealed the previous treat- 
ment of the metal both physically and thermally. The 
lecturer also pointed out what valuable information 
could be got from a careful inspection of the fracture 
of metals, especially those which had failed in service, 
and also from an examination of the microstructure 
visible through an ordinary pocket lens. The simplicity 
of the outfit necessary was amply demonstrated, and the 
preliminary operation of fine polishing was” described 
as eminently suitable for carrying out by ladies. Some 
of the simplest instruments used have been designed 
by Dr. Stead, who exhibited a portable form of his 
workshop microscope which has lately been brought into 
service in many workshops and foundries. Some of the 
ambiguities which have arisen in the nomenclature of 
steel metallography were explained by Dr. Stead. He 
advocated the use of an etching agent for tempered 
steels which he has found invaluable for a practical 
determination of the temperature to which the annealing 
after quenching had been carried. It consists of a 1 per 
cent. solution of nitric acid in isoamyl-alcohol. Some of 
Dr. Stead’s latest researches have shown the great ad- 
vance possible in knowledge of the effects of crushing 
strains upon metal as investigated microscopically, and 
he strongly recommended it as a guide to practice in steel 
foundries, steel casehardening shops, and also the rapid 
estimation of the arrangement of sulphur, phosphorus, 
and combined carbon in pig-iron as used in iron-foundries, 
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Deaths, 


Mr. H. Tonkrnson, of Messrs. Henry Tonkinson & 
Sons, ironfounders, Sunderland, died recently, aged 47 
years. 

Mr. R. Dovetas, head of the firm of R. Douglas and 
Sons, Melville Lane Foundry, Montrose, died recently, 
aged 81 years. 

Tue death is reported of Mr. C. Braby, who managed 
the Deptford works of F. Braby & Company, Limited, 
London and Glasgow. He was fifty-one years of age. 

Mr. W. D. Vavuanan, proprietor of the London Works 
Tron Company, iron, steel and tube makers, of the London 
Works, Oldbury, near Birmingham, died recently, aged 
forty years. 

Mr. G. Brooke, an eminent American ironmaster, died 
recently at his residence in Birdsboro, Pa., aged 94. He 
was head of the E. & G. Brooke Iron Company, and the 
Birdsboro Steel Foundry & Machine Company. 

Tue death is announced of Mr. A. Gillespie, consult- 
ing engineer, of Bath Street, Glasgow, at the age of 73 
years. For nearly thirty years the deceased gentleman 
was manager of the Barrowfield Iron Works, Glasgow. 

Tue death is reported of Mr. James Hind, of Shef- 
field at the early age of 36 years. The deceased was 
associated for many years with the firm of Burgon and 
Ball, manufacturers of sheep shears, of the La Plata 
Works, Sheffield. 

Tue death is announced from Paris of M. Georges 
Robert, one of the oldest of the French ironmasters, and 
chairman of the Compagnie des Forges de Champagne et 
de Canal Saint Dizier 4 Wassy, Saint Dizier, Haute- 
Marne, France. 

Tue death is reported from Paris, at the age of 69, 
of M. Delaunay-Belleville, one of the most distinguished 
personalities in the French industrial world. The de- 
ceased gentleman achieved fame as the inventor of the 
Belleville boiler and aleo as a maker of motor-cars. 


Tue death occurred recently, at his residence, near 
Leeds, of Mr. J. W. Hargreaves, a patentee of pumps 
and valves. At one time he was connected with the firm 
of Hathorn, Davey & Company, Limited, Leeds, as works 
manager, and afterwards became a director of the Leeds 
Engineering & Hydraulic Company, Limited. 

Tue death took place suddenly at Darlington, re- 
cently, of Mr, James White, managifig director of 
Thos. Allan & Sons, Limited, Bon Lea Foundry, 
Thornaby-on-Tees. The deceased, who was about 60 
vears of age, took over the management of the Bon Lea 
Foundry 15 years ago. He formerly carried on an 
extensive business as a pipe manufacturer in Glasgow, 
and at the commencement of this year he became one 
of the principal partners in a very large business of 
iron merchants in London. 


Sir Joun G. N. Atteyne, Bart., died on February 21, 
at Falmouth. The deceased gentleman was- born in 
1820, and succeeded his father in the baronetcy, created 
in 1769, in the year 1870. Sir John was educated at 
Harrow and Bonn. An engineer by profession, he was 
an original member of the Iron and Steel Institute. 
and was, indeed, the sole survivor of the first Council 
formed under the presidency of the seventh Duke of 
Devonshire, in 1869. He was a Vice-President of the 
Institute during recent years. Sir John was also a 
member of the Institution of Civil Engineers and the 
Institution of Mechanical Engineers. 


Mr. Joun Turton died recently at his residence, 
Hill Turrets, Parkhead, Sheffield. “ He was born in 
Sheffield in 1843, and after leaving the Sheffield Grammar 
School entered the service of Mesers. John Charles & 
Sons, at the Kelham Rolling Mills, where he acquired 
his early business training. At the age of 25 he severed 
his connection with Mesers. Charles, and embarked on 
a commercial career on his own account, establishing 
himeelf at and devoting his energies to the development 
and extension from time to time of the business of John 
‘Turton & Sons, crucible steelmakers, ete., Vulcan 
Works, Ellin Street, Sheffield, in which he continued 
to take an interest to within a very short time of his 
death. 
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PURE METALS 


and ALLOYS. FREE from CARBON, 














TITANIUM THERMIT 


for 


SOUND, STRONG, CLOSE-GRAINED CASTINGS. 





Also FERRO VANADIUM and FERRO TITANIUM. 


Full Particulars and PRICES from— 


THERMIT LIMITED 


Telegrams: ‘‘ Fulmen, London.” 27; Martins Lane 
5 
Telephone: 3749-Central 
: Cannon Street, E.C 
5 . s 





Works. 210a; Bow Road, E. 





BRITISH 
ADMIRALTY DOCKYARDS. 


S 
ss ee “yp 


The following, selected from numerous letters, are eminent testimony as to the 
quality of our celebrated “‘A.A.A.” Coppee Foundry Coke, carefully selected, and 
despatched in sheeted wagons. 


From PECKETT & SONS, Bristol. 
Bristol, October 25th, 1904. 
We have been using your Selected Foundry Coke for some considerable time. 
We have pleasure in stating that we are very pleased with it, as we find we get sounder and cleaner castings, more 
free from blowholes and other defects, than we formerly did. 


From BOW, McLACHLAN & CO., LTD. (Paisley Foundry), Paisley, Glasgow. 


Paisley, 12th March, 1909. 


We have yours of 4th inst., and in reply have pleasure in stating that we have been using you: Foundry Coke for several 
years for special purposes with highly satisfactory results. 


Elders Collieries, Ltd., Cardiff. 
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“ADAMANT GEMENT™ 


THE — CEMENT 


FOUNDERS» a ‘ ENGINEERS. 
British “Manufacture. 


FREE SAMPLE AND > PRICES FROM 
SoLeE MAKERS :— 


CHARLES HALL & €@9., 
WTOWN IRONWORKS, 
Dixon Street, Dantzic Street, 











PRICES OF METALS. 


The following table shows the approximate latest 
rices and position of stocks of metals during the pas 
wo years :— ; f 












METALS. ° End Feb., 1912.| End Feb., 1911. 





Iron—Scotch pig warrants 
ton |. 


—Middlesbro’ warrants ... ton |... 
-W.C. M/nos Bessemer ... ton 
—Stock, Scotch enn +. tOnS |....... 
Copper—Chili bars, GMB 





—Stock, Europe and afloat | 
tons 

















Tin—English ingots... ton |... 2199 29 cesees AUST 10 0 
—Strai £192 1 castecese 
—Stock, London, Hoiiand, MANCHESTER. 
U.S.A., and afloat ..tons i ake = - 
Lead— English p pig - ton |....... . £16 3 @ |.......... £13 12 6 
Spelter—Ord Silesian ... ton | .... = 12 6 0 
Quicksilver (75lb).. bottle 5 Se 00 
Antimony—Regulus ta £27 10 0a 00 £32 0 Par 00 
* Settlement price. , FOUNDRY 


» 
= 
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CASTINGS. 
In the Cleveland district the following ' 
nominal rates current for castings :— 3 
Columns (plain)... F ’ | 
Pipes, 14 to 2g in. ... y 
” 3 to 4 in. ... 
» 5 to8 in. ... 
» 10 tol6in. ... 
18 to2in. ... 


Chairs ... ee eee hee to § 
Floer plates (open sand) .. a ‘Sac to | AD i ES ’ 
ini * 


The quotations for scrap, subject to market fluctua- 
tions, are as follows: Heavy wrought (mixed), £2 9s. Od. ; 
light wrought, £1 5s. Od.; heavy cast, £2 9s. Od.; all per ’ ‘ 
ton, f.0.b., London. Copper (clean), £59 10s. Od. ; brass Finest Workmanship and 
(clean), £41 10s. Od.; lead (usual draft), £14 15s, 0d.; M ial 
zine, £21 5s. Od.; all per ton delivered merchant’s yard aterials. 
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SEND for QUOTATIONS|| 


Vanadium in Copper. Our PRICES will interest YOU ! 








Vanadium has not, so far, met with any extended 
use in copper alloys, but it appears to hold forth con- 
siderable possibilities in connection with bronzes and 
brass. One alloy advocated for use with copper 1s The DERBY 


composed of about 6.3 per cent. of copper, 13 per 


cent. of vanadium, and 20 per cent. of aluminium, BOILER Co Ltd 
e, *% 


the balance being made up by the usual other alloy 
ingredients. It is said to be possible to produce in a 
close mould sound and solid castings of copper, of a DERBY Mi 


purity of 99.08 per cent., of a gravity of 8.93, and of 
very high conductivity. An essential point is to cast 
the copper of the degree of purity above-mentioned 
in closed moulds. 


GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 


FIRE CLAY. 


Silica Bricks, Tuyeres, Stoppers, Nozzies, &c. 
STEEL MOULDERS’ COMPOSITION, SILICA CEMENT. 


J. GRAYSON LOWOOD & Co., Ltd., 


DEEPCAR, nr. SHEFFIELD. 


Telegrams: ‘“‘LOWOOD, DEEBPCAR.” 
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Established 1863. 


JAS. DURRANS & SONS, 


Phenix Works, Penistone, si... 





“ “ hin ; 
Ta 
E UT 


i 


Smale 5 





Manufacturers of all 


FOUNDRY EQUIPMENTS 


COMPOSITION BLACK LEAD, PLUMBAGO, CORE GUM, WHITE DUST & GOAL DUST 


Ladies, Cupolas, Fire Bricks, Gannister, Stone Flux. Loam and Sand Mills, 
Casting Cleaners, Studs, Chaplets, Pipe Nails, Sprig-, Brushes, Wire Brushes, 
Core Ropes. Bellows, Buckets, Spades. Forks. Riddles. Sieves, Barrows, Etc. 


Improved Foundry Rattler or Fettling Drum. 





These Machines are invaluable fer a Foundry, doing a larger amount of work ofa 
oupuetey quality, in a much shorter time than can be done by hand, without skilled 
abour. 
The following testimonial explains itself :— 
** Dear Sirs,—We have been using your best Blacking for a large number of years, and always use it on our 
large Ingot Moulds, which, as you know, we have made up to 85 tons in weight. 
Yours faithfully, THE BRIGHTSIDE FOUNDRY & ENGINEERING CO., LD, 
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PARK 


TheLondon Emery Works, Co., worxs, 


a 7 A TOTTE N HAM 5 ; ‘LO N DO N b N. goclenahn lab ewe LINES). 




















Hydraulic Moulding Machine. Pattern P. 


THE SIMPLEST AND MOST RAPID MACHINE MADE. 


The working parts are so conveniently arranged and operate with such facility that a mould can be 
rammed and put down on the floor inf} minute. This means that the moulder can produce - three 
times as many boxes as by hand and,’ further, every mould is perfect and all castings alike. 
INVALUABLE in ALUMINIUM, BRASS and MALLEABLE IRON FOUNDRIES. Send us 
sample castings or drawings of your work and we will teil you what can be don». 


Sort them out Now, and Write To-day. 
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Addresses and further information will be found by reference to the Firm’s Advertisement. 

Abrasive Wheeis. | Blowers—cont | Core Gums. | Cupola Linings. 

Evans, J. & ( Thwaites Bros., Ltd, Durrans, J. & Sens, Evans, J., & Co. 
London mere Ww i Co. Ward, T. W., | Evans, : le &C Hall, Charles & Co- 
Jackman, J. W., & Co.’ Ltd. Buffing and ' Polishing Hall, Charles & Co. Harris & Eyaegee. 

Air Compressors. Machines. Jackman, J. W. & Co., Ltd. Jackman, J. W., & Co., Ltd. 
Jackman, J. W., & Co., Ltd. Jackman, J. W., & Co., Lid. Olsen, Wm. | _ Marshall & Co., Horace P. 
Puilipe, Wek CS London Emery Works Co. Wilkingon & Go., Thoe.,Lta | ata, Grinders. 
ae oh AAA, Casting Cleaners. c 0., Thos., .——~¢- one Poeumatic 
Tilghman’ sPatent SandBlast Durrans, J. & apa ane Sere, setaneaNe. Davis, = vk Sons. 

‘o., Ltd. vans & ( Abr Neh ey Evans, J 
all, ¢ as & 19-5 

Air Compressors (Electric- + ae J Ww. 1 & Co-s L pe. eS oe Ltd. Hall, ¢ harles & 'C 
ally Driven). Pneumatic Eng neering Ap- Jones & Attwood, Ltd. yackman, J. w. fic ‘o., Ltd. 
Jackman, J. W., & Co., Ltd. pliances Co., Ltd. London Emery Works Co ndon Emery Works Co. 
Marshall & Co. Horace P. Tilghman’sPatent Sand Blast | Marshall, H. P. & Co. Emery and Glass Cloth 
Tilghman’sPatent Sand Blast Co., Ltd. | _ Phillips, J. W. & C. J. and Glass Paper. 

Co., Ltd. i Cement. | Core Ovens. London Emery Works Co. 

Air Compressors (Steam). Dyson, J. & J. Alldays & Onions Pneumatic Emery Wheels. 

Jackman, J. W., & Co., Ltd. Evans, J., & ¢ Eng. Co., Ltd. Alldays & Onions Pneumatic 
Marshall & Co., Horace P. Hall, C harles & Co. | Evans, J. & Co. Eng. Co., Ltd, 
Tilghman’sPatent Sand Blast Jackman, J. W., & Co., Ltd. Hislop, R. & G. Evans, J. & Co 

Co., Ltd. London Emery Works Co. Jackman, J. W. & Co., Ltd. Hall, Charles & Co. 

Air Compressors (Belt). Lowood, J.Grayson, & Co.,L4. Jones & Attwood, Ltd. Jackman, J. W., & Co., Ltd. 
Jackman, J. W., & Co., Ltd. Marshall & Co., Horace P. London Emery Works Co. London Kmery Works Co. 
Marshall & Co., Horace F. f Metalline Cement Co. Phillipe’ ¢ we bcs — Emery Wheel Co. 

: man’sPatent Sand Blas sen, Wm. s,J.W. & C. J. acin 
Co., Ltd. Plasti-Kion Co. Portway, C, & Son. E oo gl & Co 

Aluminium. Silent Machine and Eng. Co | Core Ropes. Olsen, William 
British Aluminium Co, Ltd, Chaplets and Studs. eae J. & Sons, Fans. 

Annealing. Durrans, J., & Sons. | Hale J., & Co Alldays & Onions Pneumatic 
Evans, J. & C Evans, J., & Co. all Charles, & Co. Eng. Co.. Ltd 
Phillips, J. W. a” C.J. Hall, Charles, & Co. Jackman, J. W. & Co., Ltd. nee Oe Ee 

Ach Cou. hi ad Wash Jackman, J. W., & Co., Ltd. | Olsen, Wm. Davies, T. & Son 
s rushing an ash- Marshall & Co., Horace P. | _ Wilkinson, T. & Co. Evans, J., & Co. 
ing Machines. Motherwell, Wm., & Co. | Core Vents. | Jackman. J. W.. & Co. Ltd 
Evans, J., & Co. Olsen, Wm. | Evans, J., & Co. Jenkins, W. J. & Co.,.[.td. 
sookmen. 3 -. Ww “f Co., +e om —— T., & Co., Ltd. | 7 Charles & Co. Keith, James, *"& Blackman 

arshall & Co., Horace P. arcoa ackman, J. W., & Co., Ltd. Co., Ltd. 
Phillips, J. W. & C.J. ~astetnngs SP Olsen, Wm. Phiilips, J, W. & C. J. 

Barrels (Tumbling). Firminger, J. & Co., Ltd. | Cranes. Thwaites Bros., Ltd. 
AlMaye&. Dulens Pneumatic Jackman JW = — Alfaye & Onions Pneumatic Firebricks. 

ng. * ° ‘ sy - | tng. Co., Ltd. 

Evans, J. & Co. | ‘Mansergh, T. | Kvame, Jo& Co. ay eae 

Hall, Charles, & Co. | eee centes. Jackman, J. W., & Co., Ltd. Evans, J. & Co. 

Jackman, J. W., & Co., Ltd. | _ Walker, I. & I. Vaughan & gon, Ltd. Fyfe & Co., J. R 

London Emery Works Co. | Charging Platforms. Ward, T. W., Ltd. Harris & Pearson. 

Marshall, aS ty Sy i sees ottde Pneumatie | Crucibles. Jackman, J. W., & Co., Ltd. 

ps, ng. Co., Ltd. Evans, J. & Co. King Bros. 

Tilghman’sPa tentSand Blast] Dav fee, an a Hall, Charles, & Co. Lowood,J,Grayson,&Co., Ltd. 

pene” je ie W., & Co., Ltd | ae pene. ee SS 
b Cc . ° op & oy da . j 
F. Braby & Co., Ltd. Marshall & Co., Horace P. a Furnaces. Foundry Blacking. 
: mo geri Se ays& OnionsPneumatic Cumming, Wm. & Co., Ltd. 

Darrans, J., & Sons. Thwaites Bros., Ltd. | Eng. Co.. Ltd Durrans, J. & Son ns. 

Evans, J., & Co. | Coal Dust. | Evans, J. & Co. Evans, J., & ( 

Hall, Charles, & Co. | Cumming, Wm., & Co., Ltd. Jackman, J. W., & Co., Ltd. Firminger, J. & Co., Ltd. 

SE io Wry SE SMe SER. Rename, ¢, & Sass. | Crucible Furnaces(Lift-out) Hall, Charles, & Co. 

Bellows. Evans, J., & Co. Alldaye& Ontos P tig) Jackman, J. W., & Co., Ltd. 
Aldaye® Onions Pneumatic pm ma ah: ~ Co.. Lta. | kng. Co. Lid. NCUMALIC London Emery Works Co. 
pend. So itt. Mansergh, T. E. | Evans, J., & ¢ leon’ Wine 
Durrans, Jas., & Sons. } nn ay — 8 | crea at "9 a as one. Th Ltd 

all, Charles & Co. | - S, ‘ag? Wilkinson. Thos. & Co., L 
Jeckman. J. W., & Co., Lta. | Ld poe, © , :: S0.. Thos., Lta. | Consise Furnaces (Tuting) Ww iillame, John (Birmingham 
sen, Wm. ays nions Pneumatic Sand) 

Blacklead. bef my (Birmingham gene: Co. pita. Foundry Brushes. 
Bete o. | Coke (Foundry). Jackman, J. W., & Co., Ltd. ——— 3% re 
Hall, Charl . Elders ao Coliieries. Marshall & Co., "Horace P. F wy . 

a — at | Coke B Philli J.W_ R&C 6: Hall, C., & Co. 
Jackman. J. , & Co.,Ltd. | iene S _— creme mattis. Jeckinge. J. . W., & Co., Ltd. 
sen m. | sen 
Walker, I. & I. | Jackman, J. W. & Co., Ltd. Evans, J., & € Phillips, J. W.&C.J. 
Wilkinson & Co., Thos., Ltd. | Marshall & Co., Horace P. Jackman. J. W. ,& Co., Ltd. | Foundry Ladles. 
Blowers. Phillips, J. W., & C. J. Cupolas. | _Alldays & Onions Pneumatic 
Alldays & Onions Pneumatic a. oe Ming Co. bid. Pneumatic | pee: Go.. 14d. 
ng. Co., N n 0., Lt | ies, T.. & Son. 
Buffalo Forge Co., Ltd. | Jackman, J. W. & Co.. Ltd. Davies, = Derby Boiler Co.. Ltd, 
ee a es. i Coss Citmpe ee | Lane boiter Co. Ltd, pas “e! J., . sone 
pster, R. & td. unds., | Jurrans, J. & Sons. cvans 
Evans, J., Cumming, Wm. & Co., Ltd. | Evans, J., & Co. Hall, C Sarien & Co. 
Jackman. J. Ww. & Co., Ltd. | Durrans, J. & Sons, Hall, Charles & Co. Jackman, J. W.. & Co., Ltd, 
Keith,J..&Blackman,Co.,Ld. | Evans, J.. & Co. Jackman, J. W. & Co., Ltd. | London Emery Works Co, 
ndon Emery Works Co. Hall, Charles, & Co. London Emery Works Co. Marshall, H. P., & Co. 
ag H. P., & i Ltd. Jack mam, ¢ J, W.& Co., Ltd. Marshall, H. P. & Co. McNeil, Chas. 
ips, J. W. &C.J Olsen, W Phillips, J. W.& C.J. Phillips, J.W.&C J. 
Samuelson & Co., Ltd. Wilkinson, 1 “Thos. & Co. Thwaites Bros:, Ltd. Thwaites Bros. Ltd, 
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Foundry Rattlers or Fett- Hoists. 


ling Drums. 
Alldays & Onions 


Davies, T., & Son 
Durrans. J., e aaa 
Evans, J., & ¢ 


Hall, ¢ ‘harles & Co. 
Jackman, J. W., & Co. 
London, E mery "Works Co. 
Marshall & Co., Soe 
Phillips, J. W. & C. 
Foundry Sand. 
Standard : and Co., Ltd. 
Dyson, J. & J. 
Evans, J., & Co. 
Gould, Ge orge 
Jackman, J. W., & Co., Ltd 
Wilkinson & Co. , Thos., Ltd. 
Williams, J. (Birmingham 
Sand), Ltd. 
Foundry Special'sts. 
Naish & Croft. 
Furnaces (Annealing). 
Alldays & Onions Pneumatic 
Eng. Co., Ltd. 
Evans, J. & Co. 
Hislop, R. & G. 
Keith, James, & Blackman, 
Co., Ltd. 
Marshall & Co.,  aegee P. 
Phillips, J. W. & C. J. 
Panagatienan. 
Alldays & Onions Pneumatic 
Eng. Co.. _ 
Evans, J., &¢ 
Jackman, J. Ww, , & Co., Ltd. 
Marshall & Co., gHlorace P. 
Phillips, J. W. & C. J. 
Furnaces (Melting). 
Alldays & Onions a ic 
Eng. Co., Ltd. 
Davies, ‘T., & Son. 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
Marshall & (‘o., Horace P. 
Phillips, J. W. &C. J. 
Ground Gannister. 
Durrans, J., & Sons. 
Dyson, J.& J. 
Evans, J., & Co. 
Lowood, i. Grayson, & Co. 


Walker, L&I 
oe Machines and 
Tools. 


E ane, J.. & Co. 
vuckman, J. W., & Co., Ltd. 
Jones & Attwood, Ltd. 
London Emery Works Co. 
Hammers (Steam). 
BA & Onions Pneumatic 
n 
Thweites Bros.. Ltd. 
Hay Band Spinning 
Machines. 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
Marshall &Co., Horace P. 


Alldays & Onions Pneumatic 
Eng. Co. 

Davies, T.. & Son. 

Evans, J. « Uo. 

Jackman, J. W., & Co., Ltd. 

London Emery Works (0. 

Marshall, H. P., & Co., Ltd. 

Phillips, J. W. & C. J. 

Thwaites Bros., Ltd. 


Loam and Sand Mills. 

Davies, T., & Son. 

Durrans, i. & sans. 

Evans, : oe 

Hall, Charles eC 0. 

Jackman. J. W. , & Co., Lid. 

London Emery Ww orks Co. 

ee & Co., Horace P. 
Ward, T. W., L td. 


Melting Furnaces (Oil fired) 


Alldays & Cptqne Pneumatic 
Eng. Co., L’ 

Evans, J., & Co. 

Jackman. J. w & Co., Ltd. 

Marshall & Co., Horace P. 

Phillips, J. W. J. 


Mould Driers. 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
London Emery Works Co. 
Marshall & (o,, Horace P. 
Phillips, J. W. &C.J. 

Moulding Machines. 
Adaptable Moulding Ma- 

chine Co.. The 
Britannia Foundry Co. 
Evans, J., & Co 
Jackman, J. W., & Co., Ltd. 
London Emery Ww — Co. 
Marshall, H. P., & C 
Phillips, 3. W. & C. 3. 
Pickles, James. 
Pneumatic Engineering 
Appliances Co., Ltd. 
Samuelson & Co., Ltd. 
Stewart, Duncan & Co., Ltd. 
Whittaker, Wm.,& Sons, Ltd. 
Moulding Machines (Hand 
and Power). 
Evans, J., & Co. 
Jackman, J. W.. & Co., Ltd. 
London K mery Works Co. 
Marshall & Co., TL og P. 
Phillips, J. W. & C.J. 
Pickles, i Bak 

Pig Breakers. 
Kvans, J., & Co. 
Jackman. J. W.. & Co., Ltd. 
London Emery Works Co. 

Pig-Iron. 

Bradley & Sons. T. & I., Ltd 
Frodair Iron and Steel Co., 


., The 
Goldendale Iron Co., Ltd. 
Plumbago. 


Cumming 
Durrans, J., & 


bt Ngee Ltd. 


G Une. — Continued. 


Plumbago—cont. 
Evans. J.. & Co. 
Hall, Charles & Co, 
Jackman, J. W., & Co., Ltd, 
London Emery ‘Works | Co 
Olsen, Wm 
Ww alker, L&L 
Wilkinson & Co., Thos., Ltd. 


Pneumatic Tools. 
Jockman, J. W., & Co., Ltd. 
J. Macdonald & oe Ltd. 
Marshall, H.P.&C 
rneumatic Enginee ing Ap- 
pliances Co 


Polishing Sundries. 


Evans J. & Co. 
London Emery Works Co. 


Publications. 


land & Co., Ltd. 
Griffin, Charles & Co., Ltd. 


Pyrometers. 


Alldays & Onions, L en 
Phillips, J. W. & C 


Recording Gauges. 
Evans, J. & Co 
Jackman. J. W., & Co., Ltd. 
Phillips, J. W &C.J. 


Riddles. 


Durrans, J. & Sees 

Evans, J., 

Hall, Charles, & Co. 
Jackman, oe W., & Co., Ltd. 
Olsen, 

Ww iikinson, "Thos. & Co., Ltd. 


Sand Blast Apparatus. 
Jackman, J. W., & Co., Ltd. 
London Emery Works Co. 
Phillips, J. W. & C 


Tilghman’s Patens’ Sand 
ast Co., Ltd. 
Sand Driers. 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
London Emery Ww i. Co. 


Philips, J. W. & C 


Sand Grinding Mills. 
Evans, J., & Co. 
Jackman, J. W. & Co., Ltd. 
London Emery Works Co. 


Sand Mixers. 
Evans, J., & Co. 
Halls Eng. Co. 
Jackman, J. W. & Co., Ltd. 
London Emery Works Co. 
feassneli & Co., Horace P. 
Phillips, J. W. & C. J. 











Sand Riddlin 
and Sifting 


Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
London Emery Works Co. 
Marshall, H. P. & Co., Ltd. 
Pneumatic En ineering Ap- 
pliances Co., Eta. 
Sieves. 
Jourrans, J. & Sons. 
Evans, J., & Co. 
Hall, Charles, & Co. 
Jackman, J. W., & Co., Ltd. 
Marshall & Co., Horace P. 
Smiths’ Hearths. 


Apiage . Onions Pneumatic 
Keith, 9 James, & Blackman, 
Marshall & Co., H. P., Ltd. 


L 
Samuelson & Co., Ltd. 
Thwaites Bros., Ltd. 


, Separating 
achines. 


Steel Moulders’ Compo- 
sition. 
Dyson, J. & J. 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd 


Lowood,J.Grayson,&Co., Lua 


Spades and Shovels. 
Durrans, J., & Sons. 
Evans, J., & Co. 
Hall, Charles & Co. 
Jackman, J. W., & Co., Ltd. 
Olsen, Win. 


Stone Flux. 
Durrans. J., & \ anar 
Evans, J., 
Hall, C harles & Co. 
Jackman, J. W., & Co., Ltd. 
Wilkinson & Co., Thos., Ltd. 


Stoppers and Nozzles. 


Dysoa, J. & J. 
Straw Ropes. 
Evans, J., & Co. 
Hall, Charles, & & Co. 
Jackman, J -» & o., Ltd. 
Olsen, Willia 
Wilkinson & Co., Thos., Ltd. 
Testing ee 
Evans, J., & C 
Jackman, J. w. , & Co:, Ltd. 
Marshall, H. P., & Co. 


Phillips, J. W.& C.J 
Time Recorders. 


National Time Recorder Co. 
“Stockall-Brook” Time Ke- 


corders Co, 
Tuyeres (Firebrick). 
Dyecn, JI.& J. (Ltd 
Lowood, J. Grayson. & Co. 


Welding. Thermit, Ltd. 











IRONFOUNDERS’ 


Registered 6 SHALAGO " Brand. 


Wr ite for Quotations to— 


WILLIAM CUMMING & Co., Lro., 


Faletington Mills, M 
WoRKS— { Wali Blacking 


anyeise ml e Blacking 


also at Middlesbrough and Albion, West Bromwi-.h 


IRONFOUNDERS’ 


hill, Glasgow. 
ills, Chesterfield, Eng 
s.F k. N.B. 


FOR 
BLACKING, COAL DUST, 


FURNISHERS. 


TEL ROR SERIO 
ADDEESS 


* Comming Glasgo 






ETC. 


ing, : Whitanezon, Chesterfiela. 
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SITUATIONS VACANT AND WANTED. 


We smart man as IRON FOUNDRY FORE- 

MAN. Must be good organiser and thoroughly 
familiar with the mixing of Metals and modern Cupola 
ractice. Motor cylinder experience desirable, but know- 
edge of general work essential. Must have held similar 
position successfully.—State age, wages, and full particu- 
lars to Box D.S.B., FounpRY TRADE JOURNAL, 165, 
Strand, London, W.C. 








J ANTED, smart man capable of advising on the 
design of small Iron Foundry, about 10 to 15 
tons per week, to eventually take charge as Foreman. 
Must have thorough practical experience in General 
Foundry Work, Mixing and Melting.—Apply in full con- 
fidence, with full particulars of experience, wages required, 
and age, to Box A.B.C., FouNDRY TRADE JOURNAL. 165, 
Strand, London, W.C. 


ANTED, BRASS FOUNDRY FOREMAN, capable 

of turning out High-class Phosphor Bronze and 

Gun Metal Castings, 3 to 4 tons per week. Must have 

full knowledge of organising, cost keeping, and economical 

production. Only those who have held similar positions 

need apply.—Box H.U.D., Founpry TRADE JOURNAL, 
165, Strand, London, W.C. 





Founpay (Non-Society) FOREMAN wanted for 


Foundry with output of about 100 tons monthly, 
for own consumption. Must understand Dry Sand, Green 
Sand, and Machine Moulding. Pe:manency to right man. 
West Riding of Yorkshire.—Apply, stating qualifications, 
ave. and salary required, to Box 560, Offices of THE 
FOUNDRY TRADE JOURNAL, 165, Strand, London, W.C. 


"OREMAN is required to take charge of Iron 
A Foundry. Must be a good manager, thoroughly 
experienced in producing Castings for high-speed Steam 
Engines, Air Compressors, etc.—Apply, giving full par- 
ticulars of experience, to PETER BROTHERHOOD, LTD., 
Peterborough. 
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SITUATIONS VACANT AND WANTED. 
( Continued. ) 


GENTS required for well-advertised and established 
Core Compound. Only those having sound connec- 
tion among foundries with proved selling ability and 
willing to Sell on Commission only, need apply. _ Districts : 
Lanes., Cheshire, Leeds and District, North Yorkshire, 
North and South Wales, Eastern Counties and London.— 
Address Box 562, Offices of THE FounDRY TRADE 
JOURNAL, 165, Strand, London, W.C. ' 


FOR SALE AND WANTED. 








EST RED MOULDING SAND and FERRO- 

ALUMINIUM will be bought by big Swedish 

Import Firm.—Answer to H.V.4140, RUDOLF MoOssE, 
Hamburg. 


NE MODERN FOUNDRY CUPOLA, 4 ft. 6 in. 

dia., about 30 ft. high from ground ; one ditto, 4 ft. 

dia. ; one ditto, 4 ft. dia., about 32 ft. high from ground.— 
T. DaviEs & son, West Gorton, Manchester. 





NAISH & CROFT, 


Consulting Metallurgists and 
Analytical Chemists, 
—— SPECIALISTS IN FOUNDRY WORK. — 
Laboratory for investigations of all kinds. 
TRANSVERSE, TENSILE ano CRUSHING TESTS. 
MICROGRAPHS. 


Scale of Fees on application, Correspondence invited, 
Special Terms for Contract work, 


Address’ 180, ALMA STREET, BIRMINGHAM. 


London Ofice: 9 & 10, Fenchurch Street. 








FRODAIR SPECIAL PIG-IRONS 


ENJOY 25 YEARS’ REPUTATION FOR THE BEST RESULTS. 





THEY ENSURE REGULARITY 
AND GREATER DURABILITY 
IN SPECIAL CASTINGS. 
EASILY MELTED, CAST AND 
TOOLED. 


DV=—=>oOOIn 


FOR CYLINDERS OF ALL 
KINDS, ROLLS (Chilled and 
Grain), VALVES, LINERS, 
PISTON RINGS, HIGH- 
PRESSURE CASTINGS, FIRE 
AND ACID-RESISTING 
CASTINGS, &c. 








USED BY THE MOST IMPORTANT AND UP-TO-DATE FOUNDRIES. 








Write for details of tests, &c., to— 


THE FRODAIR IRON & STEEL Go., Ltb., 


LONDON, 


FENCHURGH HOUSE, 


Telegrams : 
*‘Frodair, London.” 


E.C. 
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COMPLETE SAND BLAST APPARATUS 


For Cleaning farge and small Castings. 


oe ewe ew ee 


WILL SAVE 50 PER R CENT. IN - RETTLERS’ WAGES. 


IN USE BY THE FOLLOWING WELL-KNOWN FIRMS :— 











STEEL CASTINGS. ORDINARY IRON CASTINGS. 
Beardmore, W., and Co., Lad. am Glasgow. Platt Bros. and Co., Ltd. ... -- Oldham. 
Steel Co. of Scotland ‘ one Glasgow. Tweedales and Smailey am a Castleton. 
Coltness Iron Co. ... od oa Coltness. H.M. Dockyards ... oe ene —_ 
Dickson and Manns, Ltd. . on Armadale. Dobson aad’ Barlow, Ltd. _... ane Bolton. 
Vickers, Sons and Maxim, Lia. oe Barrow. Doulton and Co., Ltd. ooo Paisley. 
Datlington For For e Noes Lud. a Darlington. Ruston, Proctor and Co., Lta. on Lincoln. 
on Middioshrough. Marshall, Sons and Co. be "Ltd. ped Gainsborough. 
Hadficlds Sten Pousdey Co., EA6. Sheffield Shanke and Co. » Ltd, on wat Be + 
Osborn, S., and Co., Ltd. ie Sheffield. Falkirk Iron Co. ... on oe irk. 
Jackson, B R., and Co., Lta. sain Manchester. Hopkinson and Co, ane Huddesstield. 
MALLEABLE IRON. BRASS OR GUN METAL. 
Ley's Malleable Castings Co., Lid Derby. Vickers, Sons and Maxim, Ltd. as Barrow. 
Crowley, John, and Co., Ltd. »- Sheffield. Gummer and Co. . -« Rotherham, 
Bakor Foundry Co., Ltd. m1 Smethwick. Ruston, Proctor and Co., Ltd. ove Lincoln. 
Maddock:, J., and Co., Lid. on Oakengates. Storey, Isaac and Sons, Ltd. oa Manchester. 
croft and How; ate Ltd. ea. Keighley. Glenfield and Kennedy ue os Kilmurnock. 
t Feane he “a: .. ae Walsall. Milne, J., and Son on Edinburgh. 

Lindop, eae al a Walsall, Benton and Stone Birmingham. 
Tangyes Tea. re ea Birmingham. British Insulated and Helsby Cables, Lta. 
Harper, J., and Co. - ms Willenhall. Marshall, Sons and Co., Ltd. ooo Gainsborough. 
Haden, G.'N., and Sons °.. « Trowbridge. Dewranee and Co. - .» London. 








General Representative: CEO. HOPKINS, 63, Quarrenden Street, King’s Road, Fulham, London, S.W. 


TILGHMAN’S PATENT SAND BLAST Co., Ltd., 


BROADHEATH, Nr. MANCHESTER. 

















WHITTAKER'S iweroven MOULDING MACHINE 


By which Wheels or Pulleys of any description or size 
from 3 inches to-upwards of 20 ft. diameter can be made. 


















The most complete and efficient 
machine hitherto introduced to 
Engineers. 


All Machines warranted to Mould with the greatest accuracy and precision. 








GEARING WHEELS 


Spur or Bevel, Straight Teeth and Double 
Helical Teeth Supplied to Consumers. 


ROPE & BELT PULLEYS. 


WM. WHITTAKER & SONS, LID., 
SUN IRON WORKS, Q[ DHAM. 
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} 
PaGE | NAME, ADDRESS. TELEGRAPHIC ADDRESS. | TELEPHONE xo, 
\alldays & Onions, Ltd.... po Birmingham ... Alldays, Birmingham ... | 48 Victoria 
247 | Braby, F., & Co., Ltd.. Petershill Road, ae. Braby, Glasgew ‘ie me - 
200 Bradley, T. & I., & Sons, Ltd. Darlaston _... Bradley, Darlaston ... -- 
198 | Britannia Foundry Co. is Coventry Stoves, Coventry 251 
200 | British Aluminium Co., Ltd. 109, Queen Victoria Street, 8 Cryolite, London 4315 London W alll 
254 | Cumming, William, & Co., Ltd. Maryhill, Glasgow ... Prudence, Glasgow P.O. M. 25 
C ii, | Dempster, R -& J Ltd Oldham Road, Manchester . | Scrubber, Manchester wet 
195 | Davies, T., & So West Gorton, Manchester... | Tuyere, Manchester ... 70 Openshaw 
250 | Derby Boiler Co. ‘0., Lid. Derby Welded, Derby 100 Derby 
251 | Darrans, Jas., & Sons ... Penistone, nr. ‘Sheffield Durrans, Penistone — 
C. ii. | Dyson, J. & J. a Sheffiel ‘ Dyson's, Stannington... 702 Sheffield 
249 | Elders’ Coliterien a. | Cardiff . ies ae Elder, Maesteg ... 10 
—_ Evans, J., sill . | Manchester ... Ladles, Manchester 2297 
Everitt & Co. 40, Chapel Street, Liverpool Persistent, Liverpool ... -_ "aca (3 
ines 
255 | Frodair Iron & os Co., Ltd. 5, Fenchurch Street, E.C. ... | Frodair, London = 
20! | Fyfe, J. BR. & C Shipley, Yorks ons . | Brick, Shipley ... 59 Shipley 
194 Goldendale Iron Co., Lt. Tunstall, Stoke-on-Trent .. Goldendale, Tunstall, Staffs - 
Gould, George _... Old Canal W harf, Stourbridge... } - - 
250 | Hall, Charles & Co. Dantzic Street, Manchester 7. 5814 City 
200 | Harris & Pearson.. cf Stourbridge .. | Fireclay, Stourbridge 7 Brierley Hill 
a Hislop, R.&G. . | Paisley | Gas, Paisley ... ; 331 Paisley 
196 | Hodges, R. I., & Co. : | 14, Devonshire Sq., Bishopsgate, E.C. - 
C.iv. | Jackman, J. W., & Co, | Caxton House, 8.W. = Molders, London 30 Victoria 
201 Keith, James, & Blackman, Co., Ltd.. | 97, Farringdon Avenue, Lenton James Keith, London sg 6194 H’Ib’rn(4 lines) 
196 | King. Bros. (Stourbr idge), Lta. . | Stourbridge ove ove King Bros., Spensentnge sn - 
266 | Kitchen & Co. ... Derby pa Welded, Derby ’ cu 100 Derby 
252 London Emery Works Co., Ltd. Park, Tottenham : Naxium, London 99 Tottenham 
250 | Lowood, J. Grayson, & Co., Ltd, Deepcar, nr. Sheffield Lowood, nr. Sheffield 18 stocksbridge 
199 | Macdonald, J. & Son, a. Maryhill, Glasgow Compressor, Glasgow 161 Mary Hill 
250 | Mansergh, by ae pees Charcoal Wor ks, Salford — ~ 
247 | Marshall, H. P., “& Co. Specialty, Leeds 909 Leeds 
197 Metalline Cement Co. ... ave ie Bath Street, Glasgow... Adhesive, Glasgow . 201Y2 Douglas 
Mitchell's Emery W a" om Bradford, Manchester Diameter, Manchester Central, 3575 
196 | McNeil, Chas. _... aan Kinning Park, Glasgow McNeil, Glasgow X 155 
255 | Naish & Croft 141, Whitehead Road, Aston Manor | Natrecord, London .., 918 Hop 
201 | Olsen, William Cogan Street, Hull ... Wm. Olsen, Hull ... 599 Y.I. 
Phillips, Chas, D. Newport, Meepenetics Machinery, Newport ... 18 & P.O. 576 
197 | Phillips J. W. & C. J. 23, College Hill, ; Colloquial, London 10112 Central. 
C, iii, Plasti-Kion Uo,, the | Caxton ouse, 8. w — - 
201 | Portway, C. & Son . | Halstead, Essex Portway, Halstead, Essex ... 10 P.O. Halstead 
C. iii. | Robeson Process Co. ... | 17, Fenchurch Stent, B.C Cc, Sprudel, London 6045 Bank 
202 | Samuelson & Co., Ltd. ... ‘al Banbury = ... Samuelson, pais Eo _ 
196 | Silent Machine Co. .... . | Albion W orks, ‘Salile St., Shefheld. Forward, Shefh - 
193 | Standard ley Co., Ltd .. | Mansfield on .. | Standard Sand on, Mansfield. 201 Mansfield 
199 | Stewart, D., & Co. (1902) Ltd. «| London Road Ironworks, Glasgow... Stewart, Glasgow ... * 71 P.O. Bridgt'n & 
3243 Bridgton(N) 
Stockall Brook Time Recorders, I.td. 43, Market Street, Huddersfield __... _ 1069 Huddersfield 
249 | Thermit, Ltd. 27, Martin’s Lane, E.C.... Fulmen, London 3749 Central 
256 Tilghman's Patent Gand Blast Co., Li. Broadheath, nr. semanas nn Tilghmans, Altrincham ta 
203 | Thwaites Bros., Ltd. ... re Bradford ove . | Thwaites, Bradford .. | 325 Bradford 
200 | Walker, L&I... ep I as in ae, el cel _ 
256 | Whittaker, W., & Sons, ‘Ltd. mi | Old ham pa pe ne «. | Whittakers Engi ineers, Oldham | 83 
197 | Wilkinson, Thos. & Co., oe Middlesbrough ke "ve wn -- | Blacking. Midd jesbro. ove ew» | 419 
| Williams, J. (B’ham hey Ltd... Birmingham a es oi = } _ 












MANSFIELD MOULDING SAND. 


As Shipped by us to all parts of the World, 

for Castings of Iron, Brass, Aluminium, &c. - 
WRITE STATING CLASS OF WORK TO : 
The Standard Sand Co., Ltd., 
Mansfield, NOTTS. 
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GOLDENDALE CYLINDER PIG IRON. 


MAKERS: 


GOLDENDALE IRON CO., 


STOKE-ON-TRENT. 








NOTE THE FOLLOWING POINTS— 


. Dense with close grey fracture. 


. Melts hot and exceedingly fluid and will fill every 
corner of your Mould. 


. Easy to Machine. 
. Absolutely sound. 








WE MAKE A SPECIAL QUALITY FOR 


MOTOR CYLINDERS. 


Contractors to the Admiralty, Principal Railway Companies, 
and Engineers at Home and Abroad. 


Selling Agents: WESTOBY & RAWSTRON, 
3 331. Corn Exchange Buildings, Hanging Ditch, MANCHESTER. 
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T. DAVIES & SON, 


Raiway Worxs, West Gorton, MANCHESTER. 


ON ADMIRALTY LIST. 





Telegrams—** TU YERE, MANCHESTER. Nat. Telephone—No. 70, OPENSHAW. 








Specialities 


FOUNDRY CUPOLAS & LADLES 


ALL TYPES AND SIZES IN STOCK OR PROGRESS. 








LICENSEES and MAKERS of 


Oshorn’s Potent Spark Arrester 


FOR FOUNDRY CUPOLAS. 





Efficient. Simple in Design. 
Require no Attention. 


Prevent Fire or Damage to Surrounding 
Buildings. 





SAVE THE COST OF FREQUENT CLEANING OF THE 
ROOFS AND GUTTERS. 








THOROUGHLY RELIABLE. 
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HODGES = TURBINE BLOWERS. 


O°/.. Less Power to Drive than any other Blower. 
No Internal Friction. 


No Noise. 





No Wear and Tear. 





Perfectly Steady. 
Blast Pressure. 


Direct—Coupled to Electro-Motor, 
Steam Turbine, Petrol Engine or 
with Pulley for Belt Driving. 





Turbine Blower, Size No. 15-6 W.S. Standara Type, Capacity 1,500 
to 2,000 cub. ft. per minute. 


Made in 8 Standard Sizes, Capacities 50 to 15,000 Cubic feet per min. 
VARYING PRESSURES UP TO 320 Ilbs. PER SQUARE INCH. 
For BLAST FURNACES, STEEL CONVERTERS, CUPOLAS, SMITH’S HEARTHS and OTHER PURPOSES 
HIGHEST CLASS BRITISH MATERIAL AND WORKMANSHIP. 


R. J. HODGES & CO., ENCINEERS, 14, DEVONSHIRE SQUARE, BISHOPSCATE, LONDON, E C. 














FIRE BRICKS « GLAY 


CUPOLA BRICKS. 


BEST QUALITY. 4 Mc NEI L’s 





LESSEES OF DELPH AND TINTERN 
ABBEY BLACK AND WHITE CLAY. 


KING BROTHERS, 


TEEL Ladi Ble 





(STOURBRIDGE) Ltd., 


STOURBRIDGE. 


These Ladies are manuface 
tured by « patented process, 

each from a single steel plate 
without 7 ie or rivet. 








only weigh about 7 Ib, each. 
They are made of all capacities & 
from 30 ib. to 60 cwt., with or 

;, also mounted or 





i . They arealsos it- 
, ° Gicel proceoras. List of ection 
SWIFT —METALLIG — STOPPING | Soa’ prices "on pplication. te 
The British Foundry Cement. CHAS. MoNEIL. 
FOR FILLING UP BLOW HOLES S: 
IN CASIINGS . 


IT DRIES IN ONB HOUR. AND 
IT CAN BE FILED UP IN a 
SIX TO TWELVE HOURS 


MnO 
SAMPLE FREE—TRIAL TIN, 1/- ne) a 
AGENTS WANTED. 


THE SILENT MACHINE COMPANY. Can also be made in Aluminium. 


SAVILE STREET, SHEFFIELD. 


K 
NMncpapx now” 
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Scrap Heap Reduced to a Minimum. 
METALLINE CEMENT COMPOUNDS. 


INDISPENSABLE IN THE FOUNDRIES AND ENGINEERING WORKSHOPS 
NOW RECOGNISED TO BE THE MOST RELIABLE IRON 
COMPOUNDS THAT CAN BE PROCURED, 


VALUABLE for treating defective Castings, making permanent repairs to Engines, Boilers, Tanks, etc., etc. 
WRITE ror FREE trac SAMPLES, PRICE LIST anp 


mappManr [NSTRUCTION BOOK. 
Sf Mamiscurer: LAE METALLINE CEMENT CO., ,,2'‘tits stazer, GLASGOW. 

















THE SWEDISH PATENT 


“PERF ECT” CORE MACHINE 


supersedes all the machines with screws, which 
wear out, It works with a plunger, and is 
built to last. No oil or binder is required. 
Some hundreds giving satisfaction in Sweden, 
Norway, England, Germany, Russia, dc. 








THE LATEST & BEST MAYER-PHILLIPS 
PATENT, 1911. 


SAND SIFTER & MIXER 


OUTPUT 2 TONS PER HOUR. 





This inachine is replacing other types owing to its simple 
strong and practical design. Constant supply of sand, no 
attention, little power. All kinds of sand can be treated. 


J.W. & C.J. PHILLIPS, i10, xe ON DON, " 














We have just completed the erection of a splendid NEW MILL for the 
manufacture of : 


i Agents for “ Glutria.” 
: CARLTON 
BLACKING 3 


sve nom PLUMBAGO, 
COAL DUST, ETC. 


Thomas Wilkinson & Co. Ltd., wars: 
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UNTIL vol HAVE THOROUGHLY INVESTIGATED 


THE CLAIMS ‘OF ————— 


The “ Fiat Patent 


Moulding Machines 
YOU ARE IN NO POSITION TO DECIDE 


On the best and most economical form 
of moulding for your Foundry. . . . 











WRITE TO THE MAKERS FOR CATALOGUE. 


BRITANNIA FOUNDRY COY., 


COX STREET, COVENTRY, ENGLAND. 








FERRO-VANADIUM, * * * FERRO-TITANIOM. 
SILICOs-MANGANESE 28 '70 & Mascuncse & 1 %, 2 %, 8%, Carbon Maximum. 
FERRO-SILICON Containing 25 %, 50 %, 75 % Silicon. 
FERRO-CHROME 65/70 % Cr. & 1 % up to 8/10 % Carbon Maximum. 


ALUMINIU M 98/99 % Purity. /a Notched Bars and Half Round Sticks and Granular. 
WE SUPPLY ALL OLASSES OF MINERALS, METALS AND METALLIC ALLOYS. 


EVERITT & CO.., 40, CHAPEL ST., LIVERPOOL. 


Telegrams: ‘“ PERSISTENT.” Telephone No. 1134 (3 lines). 























EFFICIENT ANb ECONOMICAL HEATING oF FOUNDRY STOVES, 
. ANNEALING OVENS, FURNACES, &c. 


R. & G. HISLOP, 


Gas Engineers, Underwood House, PAISLEY. 
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Telegrams :—* Compressor, Glasgo 
Telephones :—National, 61 Mary hill, Post Office, 69 Kelvin, 


John Macdonald 


—& SON, Limited. 


Pneumatic Engineers, 


WATT ST,,MARYHILL, GLASCOW 











“* Ajax” Pneumatic Combined Jolting and 
Power Press Moulding Machine. 





The Machine that is suitable for deep and shallow 
work, 


The Machine that will make a complete mould in a 
few seconds without any hand work, forms the 
sand hardest about the pattern. 


Inquiries and Correspondence Invited, 





JOHN MACDONALD & Son, Ltd., Moor Buildings, 


Pilgrim Street, Newcastle-on-Tyne. ith i 1 
itish Made Pneumatic Appliances for 
JOHN MACDONALD & Son, Ltd., Norwich Union Br h F d PP 
Chambers, Birmingham. the Foundry. 


JAMES R. KELLY & Co., Bridge End, Leeds Bridge, Leeds. 


ALL IRON AND STEEL FOUNDRIES 


SHOULD BE EQUIPPED WITH 


STEWART WHEEL MOULDING 
MACHINES. 


Complete 7 
Satisfaction maieiicil me 
Guaranteed 




















BS pe 3 
peerrrk 


 - 











* * 





one me wheat Moulding Machine. 
No Loose Parts Liable to be Lost. 
ACCURATE. PORTABLE. CHEAP. 





WRITE FOR PRICE AND PARTICULARS TO 


DUNCAN STEWART & Co.,LTD. 


LONDON ROAD IRONWORKS, CLASCOW, = __ to 
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= OPENINGS 


FOR GOOD BUSINESS 














ALUMINIUM CASTINGS ARE ECONOMICALLY EMPLOYED FOR 
AUTOMOBILE CRANK AND GEAR CASES; 
CAR, OFFICE AND SHOP FITTINGS; 
GRAMOPHONE ARMS, NAME PLATES, ETC. 


Particulars and Prices of Standard Alloys—and Pure Aluminium—from :— 


THE BRITISH ALUMINIUM CO., LTD.., Ad. Dept., 109, Queen Victoria st., LONDON. 
Tel. ‘ Cryolite.” "Phone : 4315, L. Wall. 




















WE SUPPLY ‘THE LEADING FIRMS IN THE TRADE WITH 


FOUNDRY BLACKINGS 


OF ALL KINDS, 


COAL DUST, CHARCOAL, PLUMBACO and BLACK-LEAD, CORE CUMS and all Foundry Requisites, and have 
done so since 1831. 


.&., WALKER, _EFFINGHAM MILLS, ROTHERHAM. 


Our Specialite is Studying Special Requirements. 
KINDLY HAND US YOUR ENQUIRIES. 




















STOURBRIDGE FIRE BRICKS 


Of Best Quality for Lining Cupolas in Stock, 
ALSO MADE TO ANY DESIGN. 





isatngs Stocked to Customers’ Plans to ensure IMMEDIATE DELIVERY, 
All kinds of Fireclay Goods of Highest Quality. 


HARRIS & PEARSON, STOURBRIDGE. 


Telegrams :—‘‘FIRECLAY, STOURBRIDGE.” Telephone:—No. 7 Brierley Hill. 














T. & I. BRADLEY & SONS, LTD., 


Co.ipv Briast PIG IRON 


PIG IRON BRANDS 
Pant Mine. . Att Mine, 


=> > Warm ano Coup Buast. XL. ein’ 


To GUARANTEED ANALYSIS. 


DARLASTON BLAST FURNACES, 


DARLASTON, SOUTH STAFFS. 
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KEITH-BLAGKMAN 


SMITHS HEARTHS & 
BLOWERS. 


EACH HEARTH ARRANGED FOR 
INDEPENDENT CONTROL, AND 
NO BLAST MAIN IS REQUIRED. 











BLOWERS ARE SUPPLIED SEPAR- 

ATELY FOR FURNISHING AIR- 

BLAST TO SINGLE (IRON OR 
BRICK) HEARTHS. 


JAMES KEITH & BLACKMAN Co., Ltd., 
27, Farringdon Avenue, 
LONDON. | K-B SMITH’S HEARTH & BLOWER ATTACHED. 


CUPOLA BRICKS) | pozge 


FOR LINING REQUISITES W"OLSEN 
ORDINARY AND PATENT 


CUPOLA FURNACES. 














IRONe-BRASS 
FOUNDRIES 








JOHN R. FYFE & Co., CATT CA tON, 
SHIPLEY, Yorks. 




















° } 


THE ‘‘PORTWAY ’’ 


foomem PORTABLE CORE OVENS 
al 0 TAO | For Gas or Fuel. 


From The Briintree Castings Co., 
Chapel Hill Foundries, Braintree, Essex. 


| 
| 





Gentlemen, 
We are very pleased with the Core Oven we recently purchased from you. We find it 
drie: the cores quickly without burning them. Itis very handy and economical to use and is 

i altogether superior to other ovens of this type we have in use. 

ill you please quote us your best price for four more like it. 
Yours faithfully, 
For The Braintree Castings Co., 

(Signed) W. B. LAKE, Director 


water: G PORTWAY & SON, 7ORIONS.STONES EORRAY HALSTEAD, ESSEX. 
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IMPORTANT TO IRONFOUNDERS. 





MOULDING— 


—MACHINES 


FOR REPETITION FOUNDRY WORE: 





Illustration of 


HAND 
PRESS 
MACHINE 


for 
Small Repetition 
Work, giving rapid 





and Economical 
Production, 








or | 











Makers also of a 
HAND 
RAMMING 
MACHINE 


where a Deep Lift 
is required. Can 
be Operated by 








UNSKILLED 
LABOUR. 





MOST EFFICIENT AND ECONOMICAL IN USE. 





vem ROOTS’ “ACME” BLOWERS. 





FULL PARTICULARS FROM— 


Samuelson & Go., Ltd., Banbury, 


ENGLAND. 





SEE OUR ADVERTISEMENT EVERY ALTERNATE MONTH. 
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FOUNDRY 
PLANT. 


“Rapid” Gupolas 
WITH OR WITHOUT RECEIVERS 
OR DROP BOTTOMS. 


Roots’ Blowers 
FOR ENGINE, BELT, OR 
ELECTRIC DRIVING, 














STEAM HAMMERS, 

FORGE PLANT, 
RooTs BLOWERS, 
“RAPID” CUPOLAS, 


FOUNDRY PLANT, 
CENTRIFUGAL PuMpPs, 
AND FANS. ROS 
HIGH SPEED ENGINES "3 
FORCED LUBRICATION Ltd., 





a SPECIALITY. 
THE BRADFORD’ PATENT 


Boier FEED Pump. BRADFORD. 

















CATALOGUES on APPLICATION. 
LADLES, HOISTS, 
PLATFORMS, 
JIB CRANES, Etc. 
\ } 




















London Office— 
96 & 98, Leadenhall Street, E.C. 
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Tel _“LADLES” 
€1@ Grams: mancHestER 


“N° 2297 
CENTRAL” 
MANCHESTER. 


Telephone: 














JAMES EVANS & Co. BRITANNIA WORKS, 
BLACKFRIARS, MANCHESTER. 











